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Original Communications 


SOME DRAMATIC THORACIC OPERATIONS*t 


JOHN ALEXANDER, M.D. 
ANN Arsor, MIcH. 


LTHOUGH I had intended to discuss the responsibility of the mem- 
bers of the American Association for Thoracic Surgery for the 
adequate training of this country’s future thoracic surgeons, I have 
gained so much pleasure from the reading of the reports of the first suc- 
cessful performance of various thoracie cperations that I decided to 
collect the accounts of some of the most dramatic of them. The limita- 
tion of space prevents me from recounting more than a few of the inter- 
esting cases, and from considering the painstaking experimental work 
and the boldly conceived, brilliantly executed, but unsuccessful, first 
operations that led to the successful ones. Although in this address I 
shall primarily pay homage to pioneering clinical surgeons, I wish first 
to express the deep sense of gratitude that all of us feel toward those who 
laid the foundations in pathologic anatomy, and who discovered and 
developed roentgenology, bronchoscopy, esophagoscopy, thoracoscopy, 
bronchography, and respiration under differential pressure, without 
which thoracic surgery could not have reached its present stage of de- 
velopment. 

Sinee it has been virtually impossible for me to read all the writings 
of the many years of the developmental period of thoracic surgery, some 
of the cases that I have chosen as the first successful examples of certain 
types of operation may actually not be the first. The members of the 
Association will probably be stimulated to describe in the discussion of 
this paper other dramatic or particularly interesting successful first 
operations, and I hope that the time will soon come when one of us will 

*Presitential address at the Eighteenth Annual Meeting of the American Associa- 


tion for Thoracic Surgery, New York, June 3-5, 1935. 
~From the Department of Surgery, University of Michigan Medical School. 
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present an account of the important part that the members of this 
Association have taken in the evolution of thoracie surgery. Both Lock- 
wood and Flick have written interesting brief histories of thoracic sur- 
gery; other accounts appear in many old and recent treatises and mono- 
graphs. Your attention is particularly invited to the book published 
by Stephen Paget in 1896, with which many of you are familiar, as well 
as to Flint’s thoughtful essay of 1912 on the ‘‘Physiologic Basis of 
Thoracie Surgery.’’ 


PARTIAL OR COMPLETE PNEUMONECTOMY 


The resection of pulmonary tissue constitutes one of the most interest- 
ing chapters in the history of thoracic surgery. Among the early cases 
of partial pneumonectomy, the following lay account is at least amusing. 
A Monsieur Borell, in a 1757 issue of the Universal Magazine of Knowl- 
edge and Pleasure, reports a ease as related to him by the patient, 
Monsieur Boatquet. A chronie thoracic suppuration followed a sword 
duel wound. Monsieur Juif, the surgeon, ‘‘told the gentleman he would 
undertake to cure him if he would exactly observe what he should pre- 
scribe. But, withal, that he could not undertake to eure him, except the 
said patient would undergo to endure at sixteen several times, at every 
time as much pain as man suffers that is broke alive on the wheel; that 
his life was surely lost, except he undergo this; it being a thing worth 
the patient’s consideration, he, the said chirurgeon, did give him an 
hour’s time to consider it.’’ Through a hand-sized square surgical open- 
ing in the anterior right chest, the surgeon pulled down ‘‘the lungs, in the 
worst condition by putrefaction corrupted, toward the said opening 
and did cut them off with scissors, all that was corrupted, insomuch 
that he took off the greater part of the lungs; for the sword had hurt the 
lungs very near in the highest and thickest place and all that was under 
the wound was corrupted. Gradually the wound closed and the patient 
became perfectly well. He lived as he had done before, and fed hard. 
His humor was the same as formerly, being of a continual merry dis- 
position.”’ 

In a letter to the Boston Medical and Surgical Journal, G. L. Walton 
relates that in 1882 he met a Doctor Block who was exhibiting specimens 
of intrathoracic surgery in Professor Virchow’s laboratory. ‘‘The speci- 
mens shown were principally limited to rabbits, but the operator stated 
that he had shown that in cows, swine, and dogs, as well as in rabbits, 
the various lobes of the lungs could be removed quickly [three minutes], 
easily and safely through incisions in the intereostal spaces without eut- 
ting ribs or costal cartilages, and was so confident that similar operations 
could be performed successfully on man, that he declared himself ready 
to operate at the earliest opportunity. He expressed himself as certain 
that diseased lobes could be easily and safely removed, and the patient 
thus given a chance of recovery. The dangers of the operation he re- 
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garded so lightly that he remarked that in case of erroneous diagnosis 
of incipient disease of the apex, no harm would be done if the thorax 
was opened and the lung found healthy! Besides showing specimens of 
the lung from which lobes had been removed, and of the heart in which 
sutures had been taken, he exhibited living and lively animals on which 
similar operations had been performed without apparent detriment to 
the general condition. . . . The first specimen was a buck rabbit from 
which all the lobes of the left lung had been removed four months previ- 
ously, incisions being made in the third and fourth intercostal spaces, the 
latter for the admission of light. After several hours the animal seemed 
quite well and lively, springing upon a box 11% feet high... . 

‘‘The doctor assured us that he had been promised opportunities to 
operate on the human subject, and that he should do so at an early 
date, with every hope of successful issue. He found it hard, however, 
to communicate his unbounded enthusiasm and hopefulness to others, and 
though much interest was shown in the preparations, many doubts were 
expressed in the first place as to whether the operation would prove so 
safe and simple in the human subject as in the rabbit, and in the second 
place as to whether the operation, if successfully performed, would be 
as efficacious as anticipated in checking the spread of pulmonary disease. 

‘‘After that time I, however, neither saw nor heard from Doctor 
Block. . . . On returning to Berlin recently the news of his unhappy 
death reached me. It seems that he operated on a young lady, I am told 
a relative, at her own request. The lungs are said to have been found 
healthy, but the patient died, according to one report, during the opera- 
tion; according to another, shortly after. Legal procedures were in- 
stituted, but the unfortunate operator took his own life by shooting 
himself through the head.’’ : 

In 1883, Kronlein removed a portion of the lung containing a walnut- 
sized recurrent sarcoma six months after having resected the huge 
primary tumor from the thoracic wall. After he divided some pleural 
adhesions, air hissed into the pleural cavity and the whole lung collapsed. 
He could then see the bare pericardium and the diaphragm which at once 
underwent lively, bizarre movements. The normal part of the lung was 
divided with shears after being drawn into the incision, and then the 
lung was sutured. The wound healed readily, the lung quickly expanded, 
and the patient was discharged a month after operation. 

Tuffier’s successful removal of the apical portion of the lung with a 
contained tuberculous nodule in 1891 is well known. “In 1898, Krause 
resected a part of a lower lobe for bronchiectasis, and in 1903, Lenhartz 
resected two-thirds of a lower lobe for bronchiectasis; both patients sur- 
vived the operation. 

Lenhartz reported the following interesting case of carcinoma in a 
man having from 600 to 650 ¢.c. of sputum daily, and severe hemoptyses. 
The physical examination showed a !arge mass in the middle or lower 
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lobe at the anterior axillary line. The roentgen rays confirmed the diag- 
nosis. There were loud ringing rales. At first Lenhartz hesitated to 
operate, but a colossal hemorrhage occurred and, wrote Lenhartz, ‘‘I 
thought we will at least not permit a man to die from hemorrhage.”’ 
After the resection of great lengths of two or three ribs a fist-sized 
hole, containing blood and necrotic material, was exposed. A specimen 
of the wall of the hole was removed with shears for examination. Since 
this act caused no particular bleeding, the dissection was continued until 
a double-fist-sized hole was created ; this was carefully packed. Lenhartz 
then states, ‘‘I considered the patient as good as completely lost... . 
The patient was, however, managed with all the means known to us.’’ 
Fever persisted for more than four weeks; the cavity was directly ex- 
posed to therapeutic roentgen rays. ‘‘I went on a journey,’’ Lenhartz 
continues, ‘‘and when I returned in five weeks, the patient had gained 
about twenty pounds in weight. One could seareely recognize him. One 
and a half years have now passed and he continues to be completely 
well. I report the ease, but I do not hazard to say if a permanent good 
result will oceur. At any rate the patient has been saved from the most 
conceivably desperate condition and is fit to work. About four or six 
months 2go—I do not exactly know which—we have had our last report 
from the patient, in which he wrote that he still coughs somewhat but is 
in other respects completely well. I must clearly declare that I am not 
speaking of a permanent good result because I cannot foresee the fate 
cf the patient. Yet I do believe that one should operate in such eases, 
and it is for this that I have made this presentation. ’’ 

Another step in the evolution of pulmonary resection was taken by 
Korte in 1807 when he successfully removed all the right lower lobe and 
part of the middle lobe from an eight-year-old boy suffering from 
bronchiectasis. In August, 1906, an empyema had been drained. In 
December of the same year Korte resected parts of the seventh and 
eighth ribs, and on various subsequent oceasions drained bronchiectatic 
cavities. On March 26, 1907, he removed parts of the third and fourth 
ribs, and cn April 16 freed and split the lower lobe nearly to its hilum. 
Aftex this there was no sputum, but there was much wound secretion. 
On May 28 he resected the lower lobe close to the hilum. Although the 
suppuration abated, some fistulas in the middle lobe continued to sup- 
purate; a part of this lobe was, therefore, removed. The wound became 
clean and on July 6 Korte fashioned a iarge flap of soft tissue to fill the 
big wound and close the bronchus. The wound completely closed several 
months later. When Korte presented the patient before the 1908 Con- 
egress of the Berlin Medical Society, the child was fairly well nourished, 
had no purulent expectoration, and was not dyspneie. 

A still greater step was taken by Nissen when he successfully removed 
the entire left lung for bronchiectasis. His patient was a twelve-year-old 
girl who was admitted to the hospital with a rupture of the left stem 
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bronchus, a tension pneumothorax, and a severe mediastinal emphysema. 
The mediastinal air was evacuated through an incision in the jugulum; 
a pleural empyema, and later an anterior mediastinal abscess connecting 
with the stenosed stem bronchus, were drained. By this time broncho- 
grams showed that the entire left lung was involved by bronchiectasis. 
The extent of the bronchiectasis and the stenosis of the stem bronchus 
indicated that either a thoracoplasty or an extrapleural pneumonolysis 
operation would not produce a good result. Therefore, in spite of the 
patient’s poor general condition, a total pneumonectomy was decided 
upon. 

Nissen’s description of the operation follows: ‘*‘Under superficial 
ether narcosis the diaphragm was paralyzed, great lengths of the third, 
fourth and fifth ribs were resected, and the lower lobe was loosened with- 
out great difficulty from its pleural adhesions. . .. During strong trac- 
tion upon the root of the lung while the upper lobe was being freed, 
the heart temporarily stopped; the operation was then brought to an end 
and the wound tamponaded. Fourteen days later the tampon was re- 
moved and the upper lobe freed after the division, between ligatures, 
of a tough apical adhesion. The lung was now free to the hilum. A 
rubber tube was tightly tied around the hilum central to the stenosed 
portion of the stem bronchus, and the knot secured with a silk suture; 
several silk ligatures were then placed distal to the rubber ligature. The 
lung was next surrounded by a tampon which was also packed into the 
thoracotomy wound. The patient rallied rather quickly after this exten- 
sive operation. The temperature remained at first between 38° and 39°, 
and the pulse between 140 and 160. On the eighth day the fever and 
pulse rate decreased. On the fourteenth day the necrotic lung and the 
long ligatures could be withdrawn. The hole in the thorax tapidly de- 
creased in size. Eight weeks later only a small fistulous track remained, 
leading to the stump of the stem bronchus. The patient got about 
actively without experiencing notable dyspnea. Her general condition 
was markedly improved. The intrathoracic hole has been filled partly by 
an extreme elevation of the paralyzed diaphragm and partly by a great 
displacement of the mediastinum. The heart lay against the left lateral 
thoracie wall. Resection of ribs in order to narrow the thoracie cavity 
will not be necessary.’ 

One of the most important and dramatic events in the history of 
thoracic surgery was the first successful removal of an entire carcinom- 
atous lung by Evarts Graham on April 5, 1933. The patient, a physi- 
cian forty-eight years of age, had had symptoms of the disease for ap- 
proximately nine months before the operation. The bravado or the 
innocence of the patient deserves mention. In preparation for the opera- 
tion he returned to his home to keep an appointment with his dentist, as 
well as to attend to certain other duties. Graham operated under intra- 
tracheal nitrous oxide and oxygen anesthesia. Although the removal of 
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only the upper lobe had been contemplated, questionable carcinomatous 
involvement of the lower lobe and the incompleteness of the interlobar 
fissure caused Graham to decide to remove the entire lung. ‘‘The adhe- 
sions between the lower lobe, chest wall and diaphragm,’’ according to 
the description of Graham and Singer, ‘‘were separated without great 
difficulty. A small rubber catheter was tied tightly around the hilus as 
close to the trachea as possible. Crushing clamps were placed on the 
hilus below the catheter and the lung was cut off with an electric cautery 
knife. The open end of the left main bronchus was carefully cauterized 
with the actual cautery as far up as the catheter would permit in order 
to destroy the mucous membrane thoroughly. <A transfixing double liga- 
ture of number 2 chromic catgut was tied around the stump just distal 
to the catheter and the latter was then removed. No bleeding occurred. 
Another transfixing ligature of number 2 chromic catgut was placed 
where the catheter had been. The stump of the pulmonary artery was 
then ligated separately with catgut, and seven radon seeds of 1.5 milli- 
curies each were inserted into various parts of the stump. Several en- 
larged tracheobronchial glands were removed from the mediastinum, 
and seven ribs, from the third to the ninth, inclusive, were removed 
from the transverse processes of the spine to the anterior axillary line. 
The ribs were removed for the purpose of allowing the soft tissues of the 
chest wall to collapse against the bronchial stump and therefore to 
obliterate as much of the pleural cavity as possible. The first and second 
ribs were not removed at this time merely because it was desired not 
to do too much operating at once. Nevertheless, it was felt that there 
would be some danger of the development of an empyema in the upper 
part of the pleural cavity because of the failure to obliterate that space. 
The wound was closed tightly, but provision for drainage was made by 
the use of an air-tight catheter brought out through a stab wound. 

‘““The patient left the operating room in excellent condition but was 
nevertheless given a transfusion of 500 ¢.c. of blood. The closed drainage 
yielded about 800 ¢.c. of serosanguineous fluid during each of the first 
two days. After that period the drainage rapidly diminished and prac- 
tically ceased on the fifth postoperative day. The catheter was gradually 
withdrawn. The wound healed by primary intention. There was sur- 
prisingly little immediate postoperative reaction of any kind except for 
a moderate amount of dyspnea on exertion and deep-seated pain in the 
back, which was controlled with opiates. On the ninth postoperative 
day there was a collection of air and pus in the extreme upper portion of 
the pleural cavity. The rest of the pleural cavity was completely obliter- 
ated by what seemed to be solid healing of the soft tissues of the chest 
wall against the mediastinal pleura. The small empyema cavity in the 
upper part of the thorax was drained through a stab wound made pos- 
teriorly just below the second rib. It was evident, both from the previous 
accumulation of air in the unobliterated portion of the cavity and also 
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because the patient was coughing up pus, that there was a small com- 
munication between the unobliterated portion of the pleural cavity and 
the bronchial stump. After about two weeks the drainage tube slipped 
out of the cavity and was found on the dressings. The wound had healed 
sufficiently so that it was difficult to replace the catheter. It was there- 
fore decided to reestablish drainage anteriorly in order to have the back 
free from infection when the first and second ribs should be removed. 
A small drain, therefore, was placed through the first interspace, 
anteriorly, for a few days. The patient’s temperature and pulse had 
been normal during the entire time of the drainage of the empyema 
eavity. May 22, through a posterior incision, the first and second ribs 
were removed in almost their entire length. There was almost no re- 
action after this operation. The small remnant of pleural cavity was 
completely obliterated at once. 

‘‘The pain in the back subsided and within three weeks the wounds 
were all solidly healed. The patient’s strength gradually increased, his 
appetite was excellent, and he was discharged from the hospital on June 
18, looking and feeling better than he had for many months. His only 
complaint was some dyspnea on exertion, but he had been walking about 
the hospital for two weeks before his discharge. His vital capacity on 
admission was 3,500 ¢.c.; at his discharge it was 1,650 ¢.c. Also at the 
time of discharge an examination of the blood showed 5,100,000 red 
cells, 8,500 leucocytes, and 90 per cent hemoglobin. An electrocardio- 
gram was essentially normal, and a roentgen examination showed the 
left pleural cavity to be completely obliterated. A report received from 
him on July 25, five weeks after his discharge, stated that he had gained 
8 pounds (3.6 kg.) at home, that he was able to walk about a mile without 
much dyspnea, that he was driving his automobile and that his strength 
was rapidly improving. The dyspnea was rapidly becoming less.’’ 

Graham and Singer’s case, as well as the preceding successful cases of 
lobectomy and succeeding successful cases of pneumonectomy, constitutes 
a complete refutation of the statement made in 1895 by Réclus before the 
French Surgical Congress: ‘‘.. . resection for primary cancer is con- 
demned past appeal. With Konig, Peyrot, and Forgue, we say that it is 
impossible to do such an operation without first setting at defiance the 
essential facts of pathology. Either the disease is a small isolated growth, 
and then there is no sign of its presence, or it is large, diffuse, and 
multiple, and then to remove it is sheer homicide. In spite of Gliick 
there is no reason in resecting the human lung, or in arguing from 
rabbits to men.”’ 


ESOPHAGUS 
Another great event in the history of thoracic surgery was the first 


successful removal of a carcinomatous esophagus by Franz Torek in 
1913. He described the case in the following words: ‘‘The patient, a 
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woman sixty-seven years old, had a carcinoma of the esophagus begin- 
ning a little above the lower border of the arch of the aorta and extend- 
ing from there downward for an inch and a half or more. I had per- 
formed a gastrostomy on her some time previously. The difficulties of 
the case being known, the problem was to plan the ways and means of 
overcoming them. It was necessary, first, to afford better access, sec- 
ond, to perform more careful dissection of the pneumogastrie nerves, 
avoiding rough handling of them, and third, to do away with the danger 
of leakage from the proximal stump of the esophagus after resection. 

‘‘T shall not enter into the details of the operation, but simply outline 
the most important parts of it. Anesthesia was given by tracheal in- 
sufflation according to the Meltzer-Auer method. Instead of seeking ac- 
cess by going through two different intercostal spaces and dissecting off 
the scapula or by resecting several adjacent ribs, procedures recom- 
mended by others, I incised through the whole length of the seventh 
intercostal space, from the posterior end of which I extended the in- 
cision upward by cutting through the angles of the seventh, sixth, fifth 
and fourth ribs, which gave a much better exposure and is far simpler. 
The great ease of access enabled me to dissect the pneumogastric nerves 
more carefully and, to my great satisfaction, the pulse never wavered 
during this procedure, remaining between 93 and 96. The great diffi- 
culty of resecting that part of the esophagus which passes behind the 
areh of the aorta was overcome by ligating a number of the thoracic 
branches of the aorta and lifting it forward. Last, but perhaps most 
important, to avoid the danger of leakage from the upper stump of the 
esophagus, I eliminated the esophagus from the pleural cavity altogether. 
This was done by dissecting the organ loose from its attachments all the 
way up to the neck and then bringing it out through an incision at the 
anterior border of the left sternocleidomastoid muscle. Thus the pleural 
cavity could not possibly become infected from this source. 

‘‘The thorax was closed without drainage. The patient made a good 
recovery. Some of the stitches were removed on the fourth day; the 
remainder were removed on the seventh day, when the wound proved 
to be completely closed. Pulse, respiration and temperature had become 
normal by the fifth day.’’ In 1925 Torek reported that eleven years 
and two months after operation the patient, then seventy-eight years of 
age, was all right and happy, and that any food that was cut or chewed 
into a fine divided state passed through the rubber tube that was used to 
connect the cervical esophagostomy and the gastrostomy openings. 

An esophageal operation that will excite admiration is that of Seiffert. 
In 1929 he reported that a sixty-year-old man was found to be suffering 
from a squamous cell esophageal carcinoma whose superior limit was 
several centimeters distal to the mouth of the esophagus. The lumen of 
the gullet was so small that even the finest bougie could not be passed, 
and the patient could swallow fluids only with great difficulty. Seiffert 











ALEXANDER: SOME DRAMATIC THORACIC OPERATIONS 9 


cocainized the hypopharynx and passed a large oval esophagoscope. The 
table was placed in the Trendelenburg position, and the patient’s head 
was extended over the end of the table. Under proximal illumination, a 
long needle was introduced through the esophageal wall proximal to the 
tumor, 0.25 per cent novocaine solution was injected around the 
esophagus and then between the tumor and the normal tissues surround- 
ing it, so that these were pushed away from the tumor. Seiffert then cut 
through the wall of the esophagus above the tumor with scissors and a 
scalpel, and pushed the normal tissues away from the diseased tissues. 
The latter, approximately 4 em. in length, were removed piece by piece 
until the normal esophageal wall distal to the tumor was reached. There 
was very little bleeding. A roomy hole now occupied the place that had 
been occupied by the tumor. The walls of the hole were seen to move 
freely during respiration; Seiffert coated them with iodoform powder. 
A thin rubber tube was passed into the lumen of the distal esophageal 
stump and thence into the stomach; the esophagoscope was removed, 
and the proximal end of the rubber tube was passed through the nose. 
Inspection of the trachea showed that its wall had not been perforated; 
both voeal cords moved well. 

After operation the temperature did not exceed 38.1° C. On the third 
postoperative day a paralysis of the left recurrent laryngeal nerve de- 
veloped, but disappeared after one week. There was also a massive edema 
of the aryepiglottic folds. Since the edema was caused by the pressure 
of the rubber tube, and since a perichondritis was a danger from con- 
tinuing pressure, the tube was removed on the fourth postoperative 
day. In the expectation that sufficient adhesion had taken place between 
the divided ends of the esophagus, the patient was then allowed to 
swallow fluids, which he did as well, he said, as before he- became ill. 
During the next days he was allowed to swallow mushy food; the roent- 
gen rays showed good function. By the ninth day he swallowed solid 
food which descended without difficulty. By the eleventh day the 
patient had gained five pounds in weight. Fourteen days after opera- 
tion bouginage was begun, and a No. 45 bougie was soon passed; the 
patient then felt perfectly well. Roentgen ray treatment was given 
as a precautionary measure against a recurrence of the carcinoma. Re- 
peated endoscopic examinations showed that the vertical height of the 
granulation tissue ring gradually decreased, apparently through growth 
of epithelium from the esophageal stumps, and through shrinkage of 
the granulation tissue. The year before this operatton was performed 
Seiffert had split, through an esophagoscope, 15 em. of the posterior 
wall of an esophagus that had been perforated a very short time before 
by a bougie and coin catcher. A nasal tube was used for feeding. The 
patient made a complete recovery. 

Herzen, using a modification of Roux’s esophagojejenostomy, was the 
first, so far as I can learn, successfully to complete the building of an 
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antethoracic esophagus. Four weeks after operation the patient was in 
good health, and ate bread, chopped meat, eggs, et cetera. Peristalsis 
in the jejunum could be clearly seen beneath the skin. The first stage of 
the operation was performed on September 10 and the last on November 
17, 1907. In commenting upon a later successful case of Lexer’s, Rehn 
exclaimed, ‘‘ Eine fabelhafte Sache!’’ (A fabulous thing!) 


PULMONARY EMBOLECTOM Y 


The first suecessful case of pulmonary embolectomy of which I have 
been able to find a record is the eleventh case of Kirschner, which was 
reported in 1924. The operation was begun fifteen minutes after the 
first symptoms of the pulmonary embolism. The pulse was not palpable, 
the patient breathed only weakly, and gave the impression of a dying 
person whose end must come within a few minutes. No narcosis was 
needed since the patient was already unconscious. Oxygen under posi- 
tive pressure was given during the operation. 

Kirschner’s description of the procedure follows: ‘‘I operated exactly 
according to Trendelenburg’s instructions: T-shaped skin-muscle in- 
cision, resection of 10 em. of the second rib, a cutting away of a part 
of the third rib, ligation of the internal mammary artery, opening of the 
left pleura, plugging of the pleura opening, incision of the pericardium. 
The aorta and pulmonary artery were surrounded with the curved 
Trendelenburg sound, and the rubber tube was drawn through. While 
an assistant drew upon the tube, the pulmonary artery was opened with a 
knife. A flood of black blood immediately gushed out, but stopped when 
the tube was strongly drawn upon. I quickly passed the grasping for- 
ceps into the left branch of the pulmonary artery and each time drew 
forth an extensive clot. I went into each branch a second time and 
brought forth small clots. Then I introduced the forceps a third time 
into each branch without finding any further clot. I next pulled up 
the incision in the pulmonary artery with two fine forceps and made the 
line of the opening perpendicular to the axis of the artery with Tren- 
delenburg’s grasping forceps, giving the blood fiee passage. 

‘‘From the time of the skin incision to this time, which is the goal of 
the Trendelenburg operation, namely the free passage of blood, only 
four minutes had elapsed. The speed of the operation was chiefly 
due to the fact that no bleeding oceurred. I operated on an unecon- 
scious patient who was as completely empty of blood as a corpse. The 
operation from the occlusion of the great vessels with the tube to the re- 
lease of the blood current after the sidewise attachment of clamps to the 
Tole in the pulmonary artery occupied only 40 or 45 seconds. 


‘During the occlusion of the roots of the great vessels, the heart 
had stopped beating, showing only some fibrillary twitchings. After a 
few moments the heart action was resumed and gradually became regular 











ALEXANDER: SOME DRAMATIC THORACIC OPERATIONS 1] 


and strong. I could then close with a continuous silk suture the hole 
that had been temporarily closed with the clamp. After the removal 
of the clamp there was no bleeding. The pericardium and the pleura 
were now sutured under slight differential pressure. Then I carefully 
sutured the muscles and skin.’’ 


The whole operation lasted eighteen minutes. The action of the heart 
was better after operation than before. Some anxious days, however, 
followed the operation. There were high temperature, bloody sputum, 
pain and dullness in the lower left chest, suggesting that emboli re- 
mained in the finest branches of the pulmonary artery, and that they had 
led to pulmonary infaretion. The pulse remained small and rapid 
for along time. The cardiac function gradually became stronger and the 
general condition improved. Three weeks after operation the patient 
made the trip from Koénigsberg to Berlin so that she could be presented 
before the Surgical Congress. The last examination of the patient, ten 
weeks after operation, revealed no abnormal signs, and she had gained 
seven pounds in weight. Twelve weeks after operation she reported that 
she was in excellent condition, was working full time, and had gained 
additional weight. 


HEART 


Rehn, I believe, was the first successfully to suture a wound of the 
heart. The patient, a man twenty-two years of age, was stabbed in the 
fourth left intercostal space, three fingerbreadths from the edge of the 
sternum. His condition alternately improved and became worse during 
the next day and a half. When Rehn then first saw the patient, he 
seemed to be dying. The respiratory rate was 76, the pulse extremely 
rapid, intermittent and poor in quality; the left chest was dull almost to 
the apex, and the heart was pushed to the right. An operation was 
decided upon because of the persistent hemorrhage, and in spite of the 
patient’s wretched condition. 

Rehn’s description of the operation, performed in 1897, follows: ‘‘A 
14-em.-long incision was made in the fourth intercostal space. The fifth 
rib was divided somewhat mesial to the mammary line, and its sternal 
end lifted mesially. Dark blood appeared. The introduced finger led 
into the pleural cavity and directly upon the pericardium; the mammary 
was not wounded. The pleura was then opened widely. Much dark 
blood was evacuated and air rushed in. Narecosis was stopped. I could 
now inspect the pericardium well. I could easily see a small stab wound, 
out of which, without intermission, dark blood streamed. The peri- 
cardium was seized with clamps so as to bring it into the wound. The 
tissues around the wound became torn. Venous blood covered the field. 
The pericardium was incised. The heart now lay to a great extent free. 
Its movement in the very roomy pericardium was extraordinary. Out of 
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the depth of the pericardium blood and clots were continually evacuated. 
This did not prevent me from recognizing that in diastole there was a 
wound about 1.5 em. in length in the right ventricle. It appeared to 
lie in the middle of the ventricle, had smooth edges and gaped. <A stream 
of blood the size of the wound spurted out of the heart. The introduced 
finger stopped the blood during diastole, but not during systole. The 
movements of the heart were not altered by the introduction of the finger. 
... 1 quickly decided to suture the heart wound. 

‘*T used silk on a fine intestinal needle. At the beginning of diastole 
I passed a deep bite of the needle quickly in the left angle of the wound. 
It seemed to me as if the diastole were lengthened thereby. In the fol- 
lowing diastole the suture was drawn through. Again the heart appeared 
to remain a moment longer in diastole. It was comforting that after 
the knotting of the first ligature the bleeding was decidedly weaker. 
Passage of the second suture was clearly easier because I was able to 
draw upon the first. It was now a matter of anxiety that by each stop- 
ping in diastole, the heart appeared to stand still. After the third suture 
was passed, which was particularly difficult because of the cardiac move- 
ments, the bleeding stopped completely. The heart worked again, and 
we could take a breath of relief. An assistant reported that the pulse 
appeared better. The pleural cavity was washed with saline solution in 
order to get rid of as much blood as possible. The pericardium and 
pleura were drained with strips of iodoform gauze. Then the piece of 
rib was folded back, and the wound in the soft parts was made smaller 
with sutures.’’ 

During the first few postoperative days there was rapid improve- 
ment in the pulse, respiration and general condition, but a pleural 
empyema demanded drainage by tube on the ninth day; the pericardial 
cavity did not become infected. Rehn presented the patient before the 
German Surgical Congress seven months after operation. His appear- 
ance was excellent. His heart was highly excitable, but regular. He was 
doing light work but was not yet allowed to exert himself. Rehn con- 
eluded his report by saying: ‘‘Gentlemen: The carrying out of cardiac 
suture must indeed no longer be doubted. Against the practicability of 
cardiac suture there is no objection to fear; for the operation 
worked not only directly to save life but also the later effects of peri- 
cardial adhesions appear fortunately to have been avoided. I hope 
confidently that this ease will not remain a curiosity but that it will 
give the stimulus again to work in the field of cardiac surgery. I speak 
from my conviction that through the suture of the heart many lives can 
be saved which until now would have been lost.’’ The dictum of 
Fallopius, ‘‘The heart being wounded, man cannot live,’’ was, therefore, 
shown by Rehn to be invalid. 

Among the remarkable operations that make the history of thoracic 
surgery so fascinating, the most dramatic seems to me that successfully 
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performed by Elliott Cutler in 1923 in order to enlarge the orifice of a 
stenotic mitral valve. Cutler and Levine’s description of the operation 
follows: 


‘* At 8:45 a.m. the operation was commenced, the exposure elected being 
the elaboration of Milton’s median sternotomy known as the Duval- 
Barasty median thoraco-abdominal-pericardiotomy. A median incision 
was made over the sternum from opposite the first interspace to within 
two inches of the umbilicus. The ensiform was freed of muscular attach- 
ments (recti and diaphragm) and removed. Fingers of the right hand 
were then passed beneath the sternum, and the pericardium and pleurae 
dissected away from it. The sternum was then split in the midline up to 
a point opposite the second intercostal space, where the gladiolus was cut 
across. Using slow and gentle retraction, the thorax was then opened 
outward, the pleurae being swept back from the chest wall as it opened 
outward by wet ganze dissection. The two halves of the sternum were 
held open by a Tuffier rib spreader and a perfect exposure of the 
pericardium was obtained. The pericardium was then split up its an- 
terior surface almost to the very base of the heart, taking care to avoid 
the pleurae, which nearly meet in this area. Next, the posterior peri- 
eardium and diaphragm were divided together toward the suspensory 
ligament, thus permitting the bottom of the wound to open widely and 
exposing the entire heart to view and manipulation. 

‘‘The pulse, which was 180 during the early stages of anesthesia, had 
dropped to 120, and the pressure had dropped from 110/50 to a systolic 
of 50. At times it was difficult to get any blood pressure reading what- 
ever, and during such times the pulse was practically imperceptible. 
Realizing that heart muscle will stand severe trauma better if gradu- 
ally initiated to its task, the heart was several times rolled out of its 
position with the left hand, allowing us to see more perfectly the left 
ventricle, which was almost completely hidden by the dilated right ven- 
tricle and huge auricles. At this point about 14 ¢.c. of 1:1,000 adrenalin 
solution was allowed to drip over the heart, followed by some hot salt 
solution. At once the heart responded by vigorous and full contractions. 
This moment was seized as our most propitious one, and rolling the 
heart out and to the right by the left hand, the valvulotome, an in- 
strument somewhat similar to a tenotome or a slightly curved tonsil 
knife, and the one with which we were most familiar in our experi- 
mental work, was taken in the right hand and plunged into the left 
ventricle at a point about one inch from the apex and away from the 
branches of the descending coronary artery, where two mattress sutures 
had already been placed. The knife was pushed upward about 214 
inches, until it encountered what seemed to us must be the mitral 
orifice. It was then turned mesially, and a cut made in what we 
thought was the aortic leaflet, the resistance encountered being very con- 
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siderable. The knife was quickly turned and a cut made in the opposite 
side of the opening. The knife was then withdrawn and the mattress 
sutures already in place were tied over the point at which the knife had 
been inserted. There was absolutely no bleeding. Hot saline was dripped 
onto the heart, whose action continued good. <A sterile stethoscope placed 
on the heart yielded such a confusion of sounds that no reliance could 
be placed on the information obtained. We would have liked to repeat 
our manipulation, but felt the risk too great. 

‘‘The closure was simple. The posterior pericardium and diaphragm 
were closed by a continuous suture of silk, next the small opening in the 
abdomen in a similar fashion, and the anterior pericardium likewise. 
No opening had been made in the pleurae, and there had been no re- 
spiratory disturbance throughout the procedure. The divided sternum 
was allowed to come together, and after being held tightly by an en- 
circling silver wire suture, the periosteum on either side of the divided 
bone, both at the horizontal and the vertical divisions, was approximated 
by multiple interrupted sutures of fine silk. Fine silk sutures were 
used to close the subeutaneous tissue and skin. <A simple gauze dressing 
with fairly tight towel swathe was then applied. 

‘‘The operation was over by 10 a.m. At this time the pulse was 140, 
respiration 40, and blood pressure 80 systolic, 40 diastolic. The general 
condition seemed good. Immediate x-ray studies were made and the 
patient was placed in bed. 

‘‘The patient became conscious in less than an hour, and at once 
began to complain of severe sternal pain with respiration. It was neces- 
sary to control this by the liberal use of morphine for forty-eight hours. 
The pulse ranged around 130, the respirations around 25 for the first 
twenty-four hours, and the systolic pressure remained close to 90 most of 
the time. The day following operation the temperature rose to 101°, the 
pulse to 140, and respirations to 45, and the patient showed all the 
signs of a postoperative pulmonary complication of the right upper lobe 
of a type repeatedly described by one of us. In view of the severity of 
this complication, the outlook at this stage looked very dubious, but 
the child responded well to digitalis and oxygen therapy, and was greatly 
helped and comforted by her faith in and affection for her nurses, on 
whom the ehief burden fell. Toward the end of her third postoperative 
day, the temperature and pulse and respiratory rates fell, the signs in 
the right apex rapidly cleared except for some sticky rales, and after 
a comfortable night the patient seemed in as good general condition 
as before operation.’’ 

Another particularly interesting case of cardiac surgery is that of 
Sauerbruch. A woman twenty-eight years of age suffered a right-sided 
pulmonary and pleural infection with high fever a year before Sauer- 


bruch operated upon her. A low grade fever persisted, and there were 
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signs suggesting a severe postinfluenzal inflammation of the cardiac 
muscle which, however, disappeared within five months. Later the 
patient experienced severe attacks of dyspnea, dizziness, irregular, rapid 
pulse with extrasystoles, and thoracic pain referred to the back and arm. 
Roentgenograms showed a large, sharply limited shadow continuous with 
the lower right mediastinal border. A tentative diagnosis of mediastinal 
tumor with pressure upon the right atrioventricular region was made. 

Sauerbruch described the operation he performed as follows: ‘‘ After 
making a broad opening in the region of the fourth to the sixth ribs, 
one quickly differentiated a cystic tumor, almost the size of a child’s 
head, which was freed superiorly, laterally and inferiorly. Posteriorly 
the base of the tumor extended without clear definition deep into the 
mediastinum. 

‘*To gain room, I first undertook to decrease the size of the tumor by 
aspiration. At the first place of aspiration no fluid was obtained, but a 
stream of blood followed the withdrawal of the needle introduced in a 
superior position. There was no doubt but that I was in a great vessel, 
the heart, or an aneurysm. 

**T now sought to close the needle track opening with a suture. This 
was unsuccessful because the stitches cut through, enlarging the wound. 
Suddenly a powerful column of blood spurted from the mistaken ‘cyst 
sac.’ I quickly introduced my index and middle fingers into the gaping 
wound and stopped the flow of blood. I felt in the wound a 6 or 7 em. 
sharply circumscribed hard ring, beyond which there was another eav- 
ernous space. Bubbling, twirling and whirling noises indicated that 
this space was a chamber of the heart. I had an assistant quickly pass 
two strong silk sutures; these were drawn upon while I slipped my fin- 
gers out of the wound. The bleeding stopped! 

‘<The situation was now clear. The great cystic sac was an aneurysm 
of the heart and, as soon became apparent, of the right ventricle. The 
surgical removal of the aneurysm must assume a dependable closure 
of the neck of the sac that had thus far been sutured only as an 
emergency measure. The aneurysmal sac was split open, and masses 
of clotted blood and old thrombi were removed. Then the wall of the 
sac was resected and its edges were united with many layers of sutures. 
The neck of the sac was thereby covered. It is worth mentioning that 
each time the single sutures were drawn upon there was a considerable 
quickening or slowing—indeed even a temporary stoppage—of the heart. 
Finally, however, the heart settled to a rapid but regular and equal 
strength of function. The bleeding was completely stopped. The in- 
cision in the thoracic wall was closed after the lung was inflated in 
the usual way. The patient survived the operation. 

‘‘Ror many weeks the pulse rate was increased to from 140 to 160 
and then gradually decreased. After three weeks a clear traumatic 
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exudate was aspirated from the right chest. After eight weeks the pa- 
tient could leave her bed without any sign of disturbed cardiac function. 
Today, three and a half months after operation, she is well and without 
complaints. For this happy result, which marks a certain progress in 
thoracic surgery, we are indebted to a false diagnosis, but correct 
surgical treatment.’’ 

The scope of my subject is too broad for a single article, and I am 
obliged to omit the relation of the early ingenious procedures used for 
the removal of foreign bodies from the bronchi, esophagus and lung, 
and, regretfully, I must also omit a description of the repair of dia- 
phragmatie hernia, pulmonary neurectomy for asthma, the removal of 
benign intrathoracic neoplasms, and even the basie work of Forlanini, 
de Cérenville, Brauer, Friedrich, Wilms and Sauerbruch in the manage- 
ment of tuberculosis by collapse therapy. 

In 1896 Stephen Paget wrote, ‘‘. . . we may see reason to believe that 
the surgery of the chest is now near its greatest height, and that its 
future upward course is checked by no fault of its own, but by restric- 
tions imposed on it by the natural limitations that are set to all surgery, 
as things are at present.’’ The remarkable progress that has been made 
during the forty years that have passed since this pessimistic prediction 
was made gives support to the conviction, which is the fundamental stim- 
ulus to the life of this Association, that the remaining problems ean yet 
be solved. 
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RECURRENCE OF BRONCHIECTASIS FOLLOWING MASS 
LIGATION OF THE HILUS OF A LOBE 


REPORT OF A CASE WITH COMMENT ON CERTAIN TECHNICAL POINTS 
PERTAINING TO LOBECTOMY 


Howarp L. Beye,* M.D. 
Iowa Crtry, Iowa 


NTIL the technical procedures of lobectomy and pneumectomy 

have become standardized, reports of experience in the perfor- 
mance of these operations may be of considerable help in charting the 
course which eventually will lead to technical standardization. It is 
for this reason that the following case is reported in some detail. Ex- 
perience with this unusual case, together with that in simpler cases 
of lobectomy, has led to certain conclusions regarding teehnie which 
will be briefly discussed. 


CASE REPORT 


Male, T. F., aged seventeen years, admitted to the Surgical Service of the Univer- 
sity Hospital, September 28, 1933. 

History.—At the age of two years the patient developed a severe respiratory 
infection which left a sequel of an unproductive cough. At the age of thirteen years 
a tonsillectomy was performed under ether anesthesia. After two weeks this chronic 
cough became greatly intensified and productive of a fetid sputum and high fever. 
Following the acute stage there has persisted a productive cough with a great deal 
of foul-smelling sputum, for relief of which he learned to carry out postural drainage 
several times a day. When his ‘‘lung fills up’’ he becomes short of breath and 
wheezes. These symptoms are relieved by leaning over a chair to empty the lung. 
He has been a semi-invalid. For the past two and one-half years he has had a 
weekly bronchoscopic treatment. This has been of very little benefit. 

Physical Examination.—Well nourished and developed. Chest expansion was nor- 
mal and equal on the two sides. Slightly decreased resonance over the left base. No 
rales heard. Heart was increased in size and was in normal position. There was 
marked clubbing of the fingers. 

Laboratory Findings—Hemoglobin 76 per cent, Sahli; erythrocytes, 5,000,000; 
leucocytes, 9,400; Wassermann test, negative. 

Bronchography.—(Fig. 1.) Evidence of sacculated type of bronchiectasis, marked, 
involving the left lower lobe, and with some decrease in the size of the lobe. Rela- 
tively little fibrosis is shown. No other lobes are involved. 

Operation (First Stage).—October 6, 1933, nitrous oxide oxygen anesthesia. In- 
cision in left seventh intercostal space. Extensive adhesions obliterated the entire 
pleural space. Dissection was carried out by the finger aided by the electrocautery 
knife. The adhesions were extremely tough between the undersurface of the lung 
and the diaphragm. The use of the cautery in this area stimulated marked contrac- 
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tion of the diaphragm so that it had to be discontinued, and scissors were used for 
division of these adhesions. Mobilization of the left lower lobe was carried out 
completely without great difficulty. The patient’s pulse was extremely rapid and he 
was somewhat vyanotic. It seemed best to divide the procedure into stages. 

The mobilized lobe was completely surrounded by a single layer of moistened 
gauze, the end of which was brought out through a stab wound posterior to the 
incision together with a tube, and the incision was closed with encircling sutures 
to the ribs, running catgut to the muscle layers and dermol to the skin. 

Course.—The postoperative course was excellent. The tube was aspirated every 
two hours during the first day and a bloody serum obtained. 

Operation (Second Stage).—October 17, 1933. Ethylene-oxygen anesthesia. The 
wound was reopened and the pleural space found to be lined by succulent healthy 
granulation tissue which bled freely. The gauze was removed from its position 
around the mobilized lobe to which it tended to adhere because of the granulation 
tissue which had grown into the mesh. Ligation of the hilus was carried out, using 
a No. 4 chromic gut tied very slowly and with great force. A fresh intercostal stab 
wound was made anterior to the incision for tube drainage. A second tube was 

















Fig. 1.—Bronchography before operation which demonstrated a saccular bronchiectasis 
of the left lower lobe. 


placed in the old posterior stab wound and the incision closed as before. Condition 
excellent. 

Course.—Serosanguinecus drainage through both tubes took place in moderate 
amount for the first three days and this gradually became purulent and foul. There 
was no cough for the first ten days, and then a moderate cough developed, productive 
of a small amount of mucopurulent sputum. The nature of the drainage was such 
as to lead to the conclusion that the ligated lobe had become necrotic, was disintegrat- 
ing and discharging through the drainage openings. 

Operation.—November 15, 1933. Novocaine infiltration anesthesia. Crushing of 
the left phrenic nerve to obtain temporary paralysis of the diaphragm as an aid to 
obliteration of the empyema rest cavity. 

Course.—Patient discharged on the forty-third postoperative day, at which time 
he had slight cough and was raising a small amount of sputum daily. The anterior 
drainage wound had closed, drainage from the posterior wound was slight, and the 
visualized rest cavity was of small size. 

After one month at home he began to raise some foul pus in small amounts which 
was of the same character as that which had been present before his operation. Upon 
his return to the hospital, visualization via the draining wound disclosed a small 
empyema rest cavity (Fig. 2). 
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His general condition steadily improved, but the cough continued productive of 
foul sputum in the amount of two to three drams each twenty-four hours. Drainage 
of some foul pus from the empyema rest cavity was maintained at a constant level. 

Bronchography, combined with visualization of the empyema rest cavity with 
lipiodol introduced through the chest wall sinus, was carried out June 8, 1934, 
approximately eight months following ligation of the lobe hilus. These studies 
demonstrated the presence of saccular bronchiectatic cavities in a small lower 
lobe, together with a small empyema localized between the two lobes (Figs. 3 and 4). 

Operation.—June 11, 1934. Nitrous oxide oxygen anesthesia. Incision was made 
through the old scar and earried down to encirele the draining sinus posteriorly. 
Long segments of the eighth, ninth and tenth ribs were removed subperiosteally. 
Upon cutting through the thick parietal pleura dense adhesions were encountered 
so that a line of cleavage between pleural surfaces could be found only with diffi- 
culty. This was greatly aided by the use of the electrocautery knife. Because of 
the paralysis of the diaphragm which persisted, this form of dissection could now 





Fig. 2.—Demonstration of what was taken to be an empyema rest cavity 
thickened pleura two and one-half months following ligation of the lobe hilus. 
siderable elevation of the diaphragm is present, resulting from crushing of the left 
phrenic nerve. 


be used in freeing the undersurface of the lobe from the diaphragm. A flat empyema 
savity containing foul pus lay between the two lobes as a well walled-off process, 
which subsequently was proved to communicate with bronchial openings into the 
lower lobe and also through the chest wall sinus. 

One of the most striking features of the pathologic picture was the presence of 
collateral vessels which passed into the compact, small-sized lower lobe from all 
portions of the surrounding structures. This was especially marked from the 
posterolateral chest wall and from what were taken to be the bronchial vessels. 
Two especially large vessels were encountered at widely distant points which passed 
through the chest wall to the lung and were cut across in the dissection. One of these 
was estimated to be one-half the size of an ordinary lead pencil. Upon division 
of this vessel, there came from the lung side a venouslike blood but with well-marked 
pulsation of moderate force. In the region of the hilus collateral development 
was striking, and what was taken to be a bronchial vessel of large size was en- 
countered. Upon exposing the bronchus the pulmonary vessels were not recognized 
and seéiied to have become occluded by ligation; the bronchus itself was intact. 
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Throughout the dissection it was evident that bronchial fistulas had developed 
at several points as if the bronchiectatic cavities had given way on the lobe surface 
but had sealed over as adhesions formed to obliterate the pleural space. Free 
bronchial communications were still present in the region of the interlobar empyema. 

The mobilization of the frozen lobe was extremely difficult as it was productive of 
excessive bleeding at all points. The adhesions were so dense as to obliterate lines 
of cleavage, and the collateral circulation which had developed could not be controlled 
by clamps. 


Fig. 3. 








Fig. 4. 


Fig. 3.—Bronchography eight months following ligation of lobe hilus. Showing 
the presence of large bronchiectatic cavities in a small, compact, fibrotic lobe. 

Fig. 4.—Introduction of lipiodol through draining chest sinus eight months fol- 
lowing ligation of lobe hilus. Note the visualized bronchiectatic cavities in the lobe 
and localized interlobar empyema. 


The operation was, therefore, of necessity divided into five stages. At each stage 
as much mobilization was obtained as the patient’s condition would permit. What 
was gained at each stage was retained by either iodoform gauze or moist plain 
gauze packs. Following each stage a transfusion of blood was given. At the fifth 
stage mobilization was completed, the bronchus ligated and the lobe removed. The 
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resulting cavity was of firm walls but was clean of all the diseased lobe. The 
postoperative course was uneventful while the patient was in the hospital. 

The empyema rest cavity has been slow to heal and ten months following the re- 
moval of the lobe there is still a cavity approximately 22 ¢.c. in capacity and with 
two bronchial openings still present. The patient ’s general condition is excellent; he 
has gained in weight and strength. He still has a slight cough which is slightly 
productive. 


COMMENT 


It would seem that in this case ligation of the hilus was successful 
in permanently shutting off the blood supply through the pulmonary 
artery and vein, but that sufficient collateral circulation subsequently 
developed from all the structures which formed the walls of the 
cavity in which the ligated lobe lay to determine the viability of the 
lobe. The establishment of this collateral circulation was undoubt- 
edly aided by the rich granulation tissue which covered both the lobe 
and the cavity walls, incident to the stimulus of the gauze which had 
been used to envelop the mobilized lobe at the original operation. 
Whether or not the ligature adequately occluded the bronchus or 
whether it cut through bronchial wall so that passage of air developed 
subsequently, can only be surmised. At any rate there developed the 
reestablishment of bronchial communication with the bronchiectatic 
cavities, and as a complicating factor some of the latter gave way and 
an empyema developed in the area between the diseased lower lobe 
and the undersurface of the upper. 

Collateral circulation through the chest wall has been noted and in 
other thoracic conditions in varying degree. One patient presented 
himself to the Medical Department because of a nonproductive cough 
and recurring hemoptysis of considerable amounts which had de- 
veloped following an attack of an acute pulmonary condition, diag- 
nosed pneumonia, many months before. Roentgenographie studies of 
the chest disclosed a well-defined triangular-shaped shadow in the 
right upper lobe which suggested an old infarct, and the diagnosis of 
a lung abscess was made. At operation dense adhesions were en- 
countered, limited to the area outlined in the film, and through the 
adhesions there passed a blood vessel as large as the radial artery at 
the wrist. The involved area of lung was compact, quite avascular 
and contained no cavitation which could be demonstrated by aspira- 
tion at several points. The symptom of hemoptysis was cured by the 
division of this collateral vessel. 


OBSERVATIONS IN REGARD TO MATTERS OF TECHNIC IN LOBECTOMY 


There can be no great difference of opinion regarding the ideal of 
lobectomy as a single-stage procedure. It does not seem likely that this 
will prove to be the method of choice as a routine procedure in eases of 
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bronchiectasis in which there is a completely unobliterated pleural 
cavity. In the above case imme‘liate lobectomy was entirely feasible 
at the first operation because of the adhesions which were already 
present incident to the disease. As subsequent events proved, it is 
unfortunate that the lobe was not removed at the second stage rather 
than to resort to the hilus-ligation technic. 


In one patient in whom the first stage found an unobliterated 
pleural cavity, and the pleural surfaces were, therefore, irritated to 
induce adhesions, as advocated by Alexander, a ‘‘blow-out’’ of a 
bronchiectatic cavity took place during the early postoperative days 
and led to a vicious, mixed infection of the pleural cavity and a pro- 
longed invalidism in consequence. Thinking to obviate such a com- 
plication and also to stimulate to a greater degree the formation of 
early and secure adhesions, the method of surrounding the mobilized 
lobe with an envelope of moistened gauze has subsequently been em- 
ployed and with success. At reoperation, when this technic is used, 
the lobe is already separate and lies in a space lined by rich granula- 
tion tissue, and often masses of fibrin and some serous fluid are present. 

A dependable and safe method of inducing obliteration of the 
pleural cavity through an intact thoracic wall would be a distinet ad- 
vance in the technic of lobectomy. In two eases this has been sue- 
cessfully carried out by my associate, Dr. F. E. Hambrecht, in the 
following manner: 

First, a rather complete pneumothorax was induced on the affected 
side. Dextrose* was then introduced into the pneumothoracie cavity, 
either in the anhydrous crystalline state or in the form of a concen- 
trated solution. The crystalline dextrose was introduced through a 
large: caliber needle by means of a powder blower. An adequate 
egress for the insufflated air was provided for by the use of a trocar 
inserted at a distant point. The concentrated solution, when used, 
was simply injected with a syringe. Sixty to 90 gm. of one form or 
the other of the dextrose was introduced and the air then aspirated 
from the pleural cavity. The patients complained almost immedi- 
ately of pleurisy, and a friction rub could be heard. In each case a 
hydrothorax developed which was aspirated in the subsequent twenty- 
four to forty-eight-hour period. The patients were instructed to 
change position frequently during the first twenty-four hours to dis- 
tribute the irritant to all parts of the hemithorax; the foot of the 
bed was also elevated to concentrate the bulk of the sugar in the up- 
per half of the chest where the adhesions were desired. One of the 
two cases required a repetition of the procedure.t No general reac- 
tion followed any of the three introductions. Both eases obtained a 





*Care must be taken in the sterilization of the dextrose to prevent carmelization. 
fIn one of these patients a 10 per cent solution of gomenol was injected in the 
amount of 50 c.c. It was entirely ineffectual, and the glucose was subsequently used. 
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pleural obliteration except at the site of the diseased lower lobe. The 
results in these two cases were sufficiently striking to warrant a con- 
tinuation of the method for its proper evaluation. 

The electrocautery knife, using the high frequency cutting current, 
has proved to be a valuable adjunct in the mobilization of a densely 
adherent lobe such as was encountered in an ultimate degree in the 
case cited above. In any ease adhesions of such density may be found 
as to render separation of the lobe from diaphragm or mediastinum a 
matter of considerable technical difficulty and danger.* The cautery 
knife permits of division of such adhesions with a minimal amount of 
trauma and bleeding and obviates in greatest measure the danger of 
lung tear and possible air embolism. It cannot be used satisfactorily 
if the diaphragm retains its normal excursions because of the violent 
stimulus to this muscle. This was spectacularly demonstrated in the 
reported case. Some interesting observations have been made regard- 
ing the diaphragm in eases in which the nerve has been paralyzed as 
a step preliminary to lobectomy. In one patient in whom avulsion of 
the nerve had been earried out the diaphragm was completely inert 
to the stimulus of the electrocautery knife except for an area about 
the size of the palm of one’s hand in the central portion of the dia- 
phragm in the region of the mediastinum. Here there was very 
definite contraction of the muscle, although it was not marked. The 
cautery knife has been used to cut adhesions between adherent lung 
and pericardium and along the course of the large vessels, and no ill 
effect in any instance has been noted. After ligation of the hilus of 
the lobe, the cautery knife is very acceptable as a means of cutting 
through the stump. After the lobe has been removed, it is the prac- 
tice in this clinic to cauterize the surface of the stump by means of 
the high frequency coagulating current so as to produce a heavy, 
leathery eschar, and special attention is given to coagulating the 
bronchial wall so as to destroy the mucosa. It seems reasonable that 
this would tend to obtain a more prompt and secure obliteration of 
the divided bronchus even though a bronchial fistula becomes estab- 
lished for a time during the postoperative course. The eschar of the 
hilar stump would seem to be an additional security in the control 
of bleeding. 

The use of the cautery limits the choice of the anesthetic. Particu- 
larly is this significant in respect to ethylene, which in our experience 
is the routine anesthetic of choice in thoracic surgery. Cyclopropane 
has not been used. Avertin was used successfully, and very satisfac- 
torily, without any other form of anesthetic in one instance for the 


*Lobectomy was performed in another patient in whom bronchiectasis had been 
complicated by empyema several years previously, which had been cured by surgical 
treatment. The bronchiectatic lobe was found to be frozen to the diaphragm and 
chest wall by adhesions as massive and tough as leather. 
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extirpation of the lobe as a second-stage procedure. However, in a 
second case avertin was used, and before and during the operation 
before the hilus was ligated and divided by cautery, the patient raised 
several large masses of extremely thick mucopus which produced 
marked obstruction of the trachea. The patient died two hours fol- 
lowing operation, and postmortem study disclosed the presence of 
masses of heavy pus remaining in the trachea and in the bronchi, 
death being due to asphyxia. While it is true that the same accident 
might have occurred in any form of general anesthesia, avertin de- 
presses the cough reflex to such a marked degree as to make it likely 
that it was a very significant contributing factor to the fatality in this 
ease. In respect to this complication of operation regardless of what 
type of anesthetic is used, it would seem advisable to have the diseased 
lobe emptied of its accumulation by a bronchoscopic suction the eve- 
ning before a contemplated operative attack. Postural drainage is 
not always sufficiently effective. In the fatal case cited above, the 
nature of the material which had accumulated in the large bronchial 
cavity was such that postural drainage was ineffectual. 


For ligation of the hilus, No. 4 chromie gut doubled has been used, 
as this permits of a powerful stress being applied to the ligature and 
it has little tendency to cut the tissues. A second ligature is placed 
directly alongside of it if this seems advisable in a given case. No 
difficulty has been experienced from failure to obtain complete con- 
trol of the large vessels in the hilus. 


Our experience with lobectomy up to the present time has led us to 
adopt the following plan of procedure in the performance of lobec- 
tomy for bronchiectasis. If no adhesions are present, as determined 
by a pneumothorax study, an attempt is made to induce adhesions by 
the introduction of glucose powder or solution through the intact 
chest wall, such injection to be repeated as often and over a sufficient 
period of time until the pleural cavity is obliterated. If adhesions 
are already present, then the patient is ready for operation. 

At operation if the adhesions to the uninvolved portion of the lung 
are found to be sufficiently secure, immediate lobectomy is carried 
out by the ligation and cautery technic, and drainage of the rest 
cavity is established. Temporary paralysis of the phrenic nerve pre- 
cedes the operation. 

In cases in which it is necessary to induce adhesions at the time of 
thoracotomy, Alexander’s method of irritating the pleura is used, and 
the mobilized diseased lobe is surrounded by a layer of moistened 
plain gauze. At a second stage the lobe is removed in the manner 
deseribed above. 








26 THE JOURNAL OF THORACIC SURGERY 


SUMMARY 


A case is reported of recurrence of bronchiectasis following ligation 
of the hilus of the lobe, due to the reestablishment of adequate circu- 
lation through collateral vessels and the maintenance of the bronchial 
airway. 

In a two-stage lobectomy in a pleural cavity free of adhesions, the 
mobilized diseased lobe is enveloped by a gauze pack to maintain the 
mobility of the lobe, to lessen the danger of contamination of the 
pleural cavity from the diseased lobe and to stimulate to a greater 
degree the formation of adhesions throughout the pleura. 

The electrocautery is a valuable adjunct to lobectomy as a means 
of dividing tough adhesions and finding lines of cleavage between ad- 
herent structures; as a very satisfactory method of eutting through 
the ligated hilus; for the coagulating of the hilus stump to produce a 
firm eschar; to destroy the mucosa in the end of the severed bronchus. 

A dependable method of inducing obliteration of the pleural cavity 
through the intact chest wall would be a great aid in the simplifica- 
tion of lobectomy. In two cases success has been obtained by the in- 
jection of glucose as powder or concentrated solution. 

Bronchiectatie cavities should be emptied of their accumulated con- 
tent by postural drainage or by preoperative bronchoscopic drainage 


if necessary. 

Avertin anesthesia may be used satisfactorily where the cautery 
method is employed but only if the diseased lobe has been emptied of 
its content before operation. 

Where the pleural cavity has been obliterated by the disease, by 
induction through an intact chest wall, or after thoracotomy, immedi- 
ate removal of the lobe is indicated. 
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WirH DESCRIPTION OF PRESERVATION AND EMPLOYMENT OF THE INTER- 
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AVOIDANCE OF ABDOMINAL HERNIA) IN THE OBLITERATION OF 
LARGE CHRONIC EMPYEMA CAVITIES* 


OWEN H. WANGENSTEEN, M.D. 
MINNEAPOLIS, MINN. 


ETIOLOGY 


RONCHIAL fistula may be the means by which the pleural cavity 

becomes infected from a suppurative pulmonary process; it may 
result from rupture of a collection of exudate in the pleural cavity, 
inadequately drained, through pulmonary substance into a bronchus; 
or bronchial fistula may be established by the surgeon to influence 
favorably the course of pulmonary suppuration. Only in this latter 
role can bronchial fistula be considered a beneficent agency; it is far 
more frequently an undesirable occurrence. Following extirpation of 
a lung or a portion of it, bronchial fistula-may persist, despite deliber- 
ate attempts on the part of the surgeon to obviate its occurrence. 


DEFINITION 


In the broad sense, any pleuropulmonary communication may be 
considered a bronchial fistula. Many of these are of transient dura- 
tion and may be engendered by a wide variety of causes. In the more 
restricted sense, bronchial fistula implies a connection between the 
bronchial tree and the pleural cavity or the exterior. Such a com- 
munication may be bronchopleural or bronchocutaneous in nature. 
Sauerbruch describes bronchial fistulas as direct and indirect; the 
fistula which establishes communication with the exterior through 
the medium of a pleural cavity (bronchopleural) is the indirect, and 
the bronchocutaneous fistula is direct. 


FATE OF BRONCHIAL FISTULA 


It is with the persistent bronchopleural fistula observed in the 
course of chronic empyema that this paper is particularly concerned. 
An abnormal bronchial communication is not an infrequent acecompani- 

*From the Department of Surgery, University of Minnesota. 
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ment of empyema, and in peripheral lung abscess which breaks into 
the pleural space it is an invariable sequel. Of the bronchial fistulas 
observed during the course of acute empyema, many are present early 
only and are probably the preeursors of the suppurative process in- 
volving the pleural space; these are usually of the pleuropulmonary 
variety and are only shortlived. In many instances bronchial fistula 
occurs as a complication during the course of empyema and then 
usually because of inadequate drainage of the pleural cavity. Occa- 
sionally, however, bronchial fistula may first come into evidence with- 
out apparent cause when an acute pleural infection has been under 
treatment along orthodox lines for some time. My experience with 
the employment of maintained negative intrapleural pressure in the 
management of empyema prompts me to say that suction has been 
considerably overemphasized as a factor in the genesis of broncho- 
pleural communieations. 

With the institution of adequate drainage, bronchial fistulas ob- 
served during the course of acute empyema almost invariably disap- 
pear in a relatively short time. Of patients coming for treatment of 
chronic empyema, a large number owe their chronicity to the persist- 
ence of a bronchial fistula. Carlson and Bowers found in a study of 
our own cases that out of 70 cases of acute postpneumonie empyema 
treated at the University Hospital over a ten-year period, that the 
presence of a bronchial fistula was demonstrated in 24.2 per cent of 
the eases. In a recent unpublished study of 52 eases of chronic em- 
pyema observed during the same period of time, 41.5 per cent were 
complicated by bronchial fistula. Of 310 cases of chronic empyema 
reported by the late Dr. Hedblom, 80, or 28.3 per cent, he believed 
had their origin in a persistent bronchial fistula. In such subacute 
and chronic empyemas, the establishment of dependent and sufficient 
drainage will also usually bring about spontaneous closure of the 
fistula. Occasionally a bronchopleural fistula remains despite serious 
efforts directed at obliterating the empyema cavity. It is with the 
management of this variety of persistent bronchopleural fistula that 


this essay proposes to deal. 
CAUSE OF CHRONICITY IN BRONCHIAL FISTULA 


Apart from the factor of inadequate drainage of an empyema cavity, 
the chief causes for the persistence of a bronchial fistula are (1) con- 
tinued suppuration in the lung, which precludes closure of the fistu- 
lous communication, and (2) rigidity of the tissues immediately ad- 
jacent to the bronchial stoma interfering with cicatricial contraction 
of the peribronchial tissues (the normal healing process). Bronchial 
stomas established by the surgeon in the drainage of a lung abscess 
not infrequently close spontaneously when the suppurative process in 
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the lung has abated. Likewise, similar bronchial stomas occurring 
through spontaneous perforation of a lung abscess into the pleural 
eavity occasionally close and permit expansion of the lung and heal- 
ing of the wound following the institution of adequate drainage. Yet, 
when a like suppurative process has continued for some time, causing 
thickening of the pleura and holding the lung in restraint, the lung 
cannot expand and seal over the bronchial stomas, even though there 
be no residual evidence of inflammation about the bronchial openings. 


METHODS OF DEALING WITH BRONCHIAL FISTULA 


Closure of the bronchial opening in the presence of continued infee- 
tion in the lung would be undesirable. As long as bronchial stomas 
constitute vents for the escape of the products of suppuration, they 
are performing a useful function. Wherever the persistence of such 
abnormal communications is contributing to the chronicity of the dis- 
eased process, their termination is highly desirable. 

The fundamental consideration in the ablation of bronchopleural 
fistulas apart from the matter of adequate drainage (with which pro- 
vision a large number will close spontaneously) is sufficient mobiliza- 
tion of the lung tissue about the fistula to permit of burying the 
bronchus in the peribronchial tissues, which exhibit a greater pro- 
pensity to heal. It is approximation of the adventitious tissue about 
a primary bronchus which insures primary closure of a bronchus after 
pulmonary lobectomy and pneumonectomy. The greater number of the 
usual bronchopleural fistulas attending chronic empyema, which have 
failed to heal attending the establishment of ample drainage, will 
frequently become automatically closed by the thoracoplastie pro- 
cedure necessary to obliterate the empyema cavity. In the closure of 
the bronchocutaneous fistula, a large number of procedures which are 
known to be of value in the treatment of fistulous tracts and sinuses 
in general are at one’s disposal. Freshening of the margins of the 
fistula by mechanical means (curettement); thermal and chemical 
cauterization (silver nitrate, acriflavine) ; excision or mobilization of 
the fistulous tract accompanied by suture or inversion; plastic sliding 
of the adjacent skin over the fistulous opening and the injection of a 
substance such as Beck’s paste into the fistula—all of these are meas- 
ures quite generally invoked in the treatment of any fistulous tract. 
Kusmin and Graham, Singer and Ballon, have summarized the various 
therapeutic agents which might be employed, in tabular form. 

Harris successfully treated a persistent fistula by the introduction 
of radium into it, his plan being to stimulate a proliferative process.* 
I have employed a pedicled muscle flap (Abrasanhoff) in seven in- 


*Berck has recently suggested the use of x-ray treatment to reduce secretion in 
bronchiectasis, 
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stances of persistent bronchial fistula. The experience gained in its 
employment prompts this report. My attention was first directed to 
the value of this method by Kanavel’s splendid paper (which deserves 
to be far better known) on the obliteration of cavities with rigid walls 
by the use of a living graft of muscle. The bronchus is a tube which is 
difficult to close, essentially because of the rigidity of its walls. «In 
1927, when operating on a chronic empyema presenting a fairly large 
bronchopleural fistula, following Kanavel’s suggestion, I implanted a 
slip of pedicled muscle into the fistulous tract at the same time that 
the empyema cavity was obliterated, with complete success. This 
patient’s chart is not available for the purposes of this report at present. 

In 1900, however, Abrasanhoff had sutured a pedicled muscle flap 
over bronchial stomas, and in 1911 he reported implanting the muscle 
directly into the fistulous opening as well. The subsequent papers 
of Pool and Garlock and the reports of Serimger and Whittemore 
upon the subject have since made its use well known to American 
surgeons. Nissen has also reported from Sauerbruch’s elinie the ad- 
vantages of the use of a viable muscle graft in the obliteration of 
bronchopleural fistulas. 

I employed such a pedicled flap of muscle in the closure of a duo- 
denal fistula somewhat more than five years ago. The fistula was of 
several years’ standing and had resisted all other attempts at closure. 
The patient had sought relief from the terrible distress occasioned by 
digestion of the skin by the pancreatic secretion, in morphine addic- 
tion—which habit was discontinued following healing of the wound. 
I have also employed such a muscle flap with satisfaction in the treat- 
ment of a bone cyst of the upper femur after curettement and for the 
obliteration of large residual cavities with rigid walls of varying 
descriptions. Dixon has recently suggested on the basis of good ex- 
perimental evidence the employment of viable muscle grafts for the 
plugging of wounds in blood vessels; Reid believes that pedicled 
muscle flaps may be of value in the obliteration of aneurysmal saes of 
blood vessels; and Beck has employed a muscle flap to secure a new 
souree of blood supply for the heart in coronary occlusion. It would 
appear, therefore, that the pedicled muscle flap is an ageney which 
has a wide field of application in general surgery. 


The ability of a pedicled muscle flap to resist digestion by the secre- 
tions poured out through a duodenal fistula bespeaks its worth as a 
transplant. Dixon also felt that such a muscle graft resisted digestion 
by the ferments of suppuration. That a viable muscle graft will sur- 
vive and effectually close a bronchial stoma would attest the verity 
of such a contention. 


CAsE 1.—C. R., male, aged thirty-one years, Case No. 623432, was admitted to the 
University Hospital August 18, and discharged August 30, 1932. He was again 
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admitted on October 6 and discharged on October 25, 1932. In 1928, more than 
three years prior to admission, the patient had suffered from influenza and pleurisy 
on the left side. Early in 1929 the chest was tapped, and later rib resection was 
done, after which the patient had worn a tube most of the time. In 1931 a second 
rib resection was done for further drainage. The wound had drained since that 
time. 

The patient came under my observation as an outpatient in June, 1932, at which 
time the. capacity of the cavity was found to be about 500 ¢.c. X-ray examination 
of the chest showed an extensive cavity on the left side, which extended practically 
from the apex of the lung to the diaphragm and from the anterior to the posterior 
chest wall (Fig. 14). The upper lobe was partially expanded posteriorly at the level 
of the fifth rib. The hemoglobin was 75 per cent; the blood pressure 120 systolic. 
Under the influence of continuous Dakin’s irrigation the size of the cavity was re- 
duced to about 400 ¢.c. On August 19, 1932, partial obliteration of the empyema 
cavity was done under ethylene anesthesia. Paravertebral incision was made ex- 
tending as high as the fifth rib. The lower portion extended outward in the form 
of a J. Through this incision paravertebral and subperiosteal segments of the tenth, 
ninth, eighth, and seventh ribs were removed. The ninth intercostal space was then 
opened at the site of rib removal of the ninth rib; and the eighth and ninth inter- 
costal muscle bundles were sectioned to permit inspection of the visceral pleura. 
The parietal pleura was enormously thickened, being as thick as the heel of one’s 
shoe. The visceral pleura, on the contrary, exhibited fibrinous exudate over it and 
was only slightly thickened. A bronchial fistula was present near the upper end 
of the cavity. Because of the enormous cavity present, it was apparent that prac- 
tically all the ribs overlying it as well as the intereostal muscle bundles would have 
to be excised eventually in order to obliterate the cavity. I was eager, therefore, 
if possible, to try to expand the lung by incising the visceral pleura overlying the 
restrained lung. This was done over the lower lobe, and there was immediately con- 
siderable expansion of the entire lower lobe. The residual cavity lay largely beneath 
the upper portion of the left lung. I hesitated somewhat to continue decortication 
because of the patient’s general condition, which at that time was none too good 
for radical surgery. In the event that bleeding was encountered with further 
decortication, the risk would be increased considerably. I therefore felt it wise to 
desist in any further attempt at decortication of the upper lobe, believing that subse- 
quent rib removal over the upper portion of the cavity either posteriorly or through 
the axilla accompanied by partial decortication would satisfactorily close the residual 
cavity. Ligatures were applied to all bleeding points and the latissimus dorsi and 
the rhomboid muscles were resutured. The skin was closed with Michel clips. One 
soft rubber tube drain was left in situ and was drawn out through the middle of 
the incision. The patient left the table in good condition. He convalesced nicely 
from the procedure and was discharged on August 30, 1932. 

On October 6, 1932, the patient returned for further surgery. There had been im- 
provement in his strength and weight since the previous operation, and there had 
been no return of fever or chills. The hemoglobin was 82 per cent. On October 7, he 
was reoperated upon under ethylene anesthesia, through a vertical incision in the 
axilla. The seventh and eighth ribs were resected subperiosteally,- removing the re- 
maining anterior segments, and the cavity wis opened through a linear slit in the 
seventh rib bed. It was apparent that in the lower portion, the cavity ran antero- 
posteriorly through the greater diameter of the chest. Near the top, however, the 
cavity was largely lateral, and a bronchial fistula could be seen opening into it. 
The sixth, fifth, and fourth ribs were then resected subperiosteally, and as far 
posteriorly as could conveniently be reached; the segment of rib remaining from 
the previous posterior rib resection was excised. The parietal pleura was found to 
be very much thickened. A series of linear horizontal slits was made in the rib 
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beds beneath the site of rib resection converting the intercostal muscle bundles 
into a series of ribbons, thereby preserving the intercostal nerves and employing 
the thickened parietal pleura and intercostal muscle bundles as a fill-in substance. It 
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1.—Case 1. 
A, Posteroanterior roentgenogram of a lar 


sistent bronchial fistula. 





C, recent film aft 


the fistulous tract. 


mary). 


B, Lateral view. 


Fig. 


was quickly apparent, however, that there was still a residual cavity lying superiorly 
which now could be well made out on close inspection of the x-ray film as a more 
translucent area present beneath the fourth and fifth ribs where the upper lobe was 
partially expanded. It was my impression that the two operative procedures so far 
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performed would succeed fairly well in obliterating the large cavity beneath. It 
did appear likely, however, that a small operative procedure would be necessary 
subsequently to obliterate the cavity superiorly should it continue to afford the 
patient distress. The patient convalesced satisfactorily and was dismissed from the 
hospital on October 25, 1932. 

On December 28, 1933, he was again readmitted to the hospital because of cough, 
expectoration with occasional blood streaking, and a complaint of an occasional 
rattle in the chest which was quite audible at times, particularly when the patient 
coughed. This was interpreted as being the result of the bronchial fistula opening 
into the residual cavity. The patient had gained about 80 pounds since the last 
operation. The probable persistence of the cavity was appreciated at the last opera- 
tive procedure. There had been intermittent febrile attacks with associated blood- 
spitting accompanying the noises previously mentioned. The noises were particularly 
audible when he lay on his left side. 

In an operation of January 8, 1934, upper thoracoplasty incision was employed, 
pulling the scapula outward. There had been considerable regeneration of rib since 


DvD. E. 

Fig. 1.—(Continued. ) 

D, At the first operation the eighth and ninth intercostal muscle bundles were 
sacrificed (posterior incision). In the second operation (axillary incision) the 
seventh, sixth, and fifth intercostal muscle bundles were treated in the manner in- 
dicated in Fig. 6. At the third operation (posterior incision) a pedicled muscle flap 
was inserted into the persistent fistulous bronchopleural communication. The third 
and fourth intercostal muscle bundles were sacrificed. The preservation of the in- 
tercostal muscle bundies at the second operation has prevented the occurrence of a 
large abdominal hernia despite the extensive rib removal. The patient can raise him- 
self from the supine position without a bulge in the abdominal wall. (In a similar 
case now, I would also save the eighth and ninth intercostal muscle bundles, which 
were sacrificed in the first operation.) 

E, Indicating the posterior incisions. 


the previous posterior operation. The cavity was entered after cutting through a 
rather thick pleura. A bronchopleural fistula was found to open into the cavity at 
its upper end. The fourth, fifth, and sixth ribs were sectioned paravertebrally. 
Then the rib removal was carried upward to include the second. The thick pleura 
was cut away, and a small flap from the latissimus dorsi muscle was mobilized with 
a wide base and inserted into the bronchopulmonary fistula. A small soft rubber 
drain was placed beneath the muscle flap and the skin was closed. The patient was 
dismissed from the hospital on January 27. Improvement was steady after that 
operation, and the patient returned to work. 
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On April 9, 1935, the patient returned to the Outpatient Clinic and complained 
of recurrence of slight but occasional blood-tinged sputum, especially in the morning, 
and occasionally coughing spells, particularly at night. The noise previously com- 
plained of was now and then audible, but not nearly so frequently as before the 
last operation. Lipiodol filling made at this time failed to show any evidence of 
bronchiectasis or abnormal fistulous tract (Fig. 1C). Bronchoscopic examination 
was done April 10 by Dr. Logan Leven. A Bruening bronchoscope was introduced 
under novocaine anesthesia. The trachea and right main bronchus were found 
essentially normal throughout the entire extent visualized. No abnormal secretion 
was found in the right bronchus. Examination of the left main bronchus showed 
slight reddening of the mucosa. No purulent or bloody secretion, however, was 
observed in the bronchus. It was believed that some inflammatory tissue beyond the 
site visualized caused bleeding. The anterior and posterior branches of the left 
lower lobe bronchus showed no pathologic condition other than a slight inflammatory 
appearance. The patient felt so much better after this lipiodol filling that he has 
returned on several occasions to have it done. At a recent examination he declares 
himself to feel well. There has been no recurrence of the bloody expectoration. 

It is my impression that the occasion for these recent complaints is the persistence 
of a small bronchopleural fistula into a very small residual cavity about it; this 
cavity is probably not large enough to occasion the patient any illness, but may still 
adequately account for his complaint of slight expectoration of bloody sputum and 
persistence of occasional chest noises. 


CASE 2.—E. C., male, aged fifty-one years; Case No. 619152, was admitted to the 
University Hospital on July 29, 1933. The patient gave a story of having had in- 
fluenza in July, 1932. In September, 1932, he was admitted to a tuberculosis 
sanatorium because of fever, cough, and sputum. Examination of the sputum, how- 
ever, was negative for tubercle bacilli. In January, 1932, there had been signs of an 
abscess in the right lower quadrant of the abdomen. 

On examination here there was evidence of weight loss; the patient appeared 
rather sluggish mentally. There was dullness over most of the right chest pos- 
teriorly. There was hyperresonance of the left chest anteriorly. Breath sounds 
were diminished over the right chest posteriorly. X-ray examination showed a 
large right hydropneumothorax with thickened pleura. Pus was aspirated from 
the chest, from which the hemolytic streptococcus was isolated. Methylene blue 
injected into the empyema cavity was expectorated in the sputum. Examination 
of the sputum for tubercle bacilli was positive on only one occasion. 

Drainage was established by rib resection on August 3, 1933. Following rib 
resection, the empyema cavity became empty and the sputum decreased markedly in 
amount. No irrigations could be employed because of the presence of bronchial 
fistula. Because of the chronic nature of the empyema and the thickened pleura, it 
was obvious that drainage alone would not be adequate. On August 25, further rib 
resection was done. Because of the conjectured tuberculous nature of the lesion, 
it was thought best to do a typical posterior thoracoplasty, which was commenced 
by an excision of the upper five ribs posteriorly, subperiosteal and paravertebral 
excision of very long segments being done. Convalescence was satisfactory. On 
September 18 further paravertebral resection of the seventh, eighth, and ninth ribs 
was done posteriorly. On September 29 the tenth and eleventh ribs were resected 
posteriorly. The patient at this time had a fairly good collapse of the lung, but a 
considerable portion of the empyema cavity still remained (Fig. 24). Thickened 
pleura excised for examination showed no histologic evidence of tuberculosis. October 
25 the patient was dismissed from the hospital for a temporary period because of the 
numerous operative procedures which had been performed, with the plan of having 
him return later for obliteration of the empyema cavity and the bronchial fistula. 
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On November 21 the patient was readmitted for obliteration of the empyema 
cavity and bronchial fistula. Lipiodol injected into the empyema cavity at this 
time indicated the persistence of a communication with a bronchus (Fig. 2B). On 
November 24 the patient was reoperated upon. A tube had been permitted to re- 
main in the empyema pocket to permit of continued drainage. The operation was 
done under ethylene anesthesia. A probe was introduced into the wound and was 

















Fiz. 2.—Case 2. 


A, A large chronic empyema cavity with bronchial fistula following the establish- 
ment of drainage. The drainage tube is in place. 

B, Residual empyema cavity with persistent bronchopleural fistula after thoraco- 
plasty. 

C, Photograph on dismissal, three weeks after the implantation of a pedicled mus- 
cle flap into the fistulous tract. The wound is healed. 


found to go in for about five inches. An elliptical incision was made about the 
sinus tract, and short segments of two ribs in immediate proximity to the fistulous 
tract were excised. There was a large bronchial opening extending into the substance 
of the lung at the upper portion of the wound. A pedicled slip of muscle from the 
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latissimus dorsi was mobilized with a very wide base. The distal end of this flap 
of muscle was inserted into the open bronchial fistula and sutured to the soft tissues 
about it. The empyema cavity was simultaneously completely unroofed permitting 
the soft tissues to fall down upon it, and the wound was closed with Michel clips. 
A small Penrose drain was laid beneath the muscle flap to obviate the collection of 
exudate beneath it. The patient made a satisfactory convalescence, the wound 
draining but slightly. When the patient left the hospital on December 20, the wound 
was completely healed, as Fig. 2C indicates. 


CasE 3.—G. H., female, aged ten years, Case No. 624266, was admitted to the 
University Hospital on January 26, 1934, with a history of pneumonia three years 
previously followed by empyema in February, 1931. Rib resection was done with 
improvement, but the wound had opened and closed irregularly since, and there had 
been considerable expectoration and cough with febrile spells. Since September, 
1933, the expectoration had increased, and there had frequently been anorexia and 
dyspnea. The patient on admission had a temperature of 100° F., pulse 120, respira- 
tions 25. She appeared pale and exhibited evidence of being undernourished. 
Physical findings were largely confined to the chest. There was decreased movement 
on the left side with absent tactile fremitus. Above the level of the third rib 
anteriorly the breathing was tubular in character; below that level the breath sounds 
were suppressed anteriorly and posteriorly. There was hyperresonance above the third 
left rib, dullness below. The x-ray appearance was that of multiple encapsulated 
empyema of the left side. The interpretation was that infection in the pleura 
had probably gone out from a previous lung abscess and that the infection in the 
pleural cavity was being poorly but partially drained through a bronchopleural 
fistula. Lipiodol filling was attempted at this time but was not very satisfactory. 
The wound was closed at the time of admission. Aspirations had been attempted 
but were unsuccessful. 

On March 13 the patient was transferred to the surgical service for treatment 
of the suppuration. Rib resection was done, and a large empyema cavity was en- 
countered from which considerable foul-smelling pus was evacuated. Many bronchial 
fistulas were uncovered. For a time an attempt was made to obtain drainage by 
the closed system with the belief that one might thereby more rapidly expand the 
lung. Because of the presence of considerable exudate, however, and the multiple 
fistulas, it was difficult to maintain effectual drainage, and attempts at expanding 
the lung by this method were abandoned. On May 14 lipiodol filling exhibited the 
appearance of a beginning bronchiectasis of the left lung. The interpretation was 
that it was a secondary type of bronchiectasis probably due to the inflammatory 
process. Bronchoscopic examination at this time showed the right bronchus free, 
but considerable pus exuded from the left bronchus although no evidence of broncho- 
stenosis or foreign body was found. 

On May 23 the patient was operated upon again with the idea of trying to 
obliterate the bronchial fistulas by suturing a muscle flap over them. It was deemed 
unwise because of the patient’s poor general status to unroof the fairly large 
empyema cavity at this time. Operation was performed under ethylene anesthesia 
after merthiolate preparation of the skin. A short segment of two ribs previously 
divided posteriorly was excised to permit of ready access to the empyema. eavity. 
The empyema had been well drained by the rib resection done on March 13. The 
empyema cavity itself, however, had decreased but little in size since that time. It 
was believed that the persistence of the bronchial fistulas contributed to failure of 
obliteration of the empyema pocket and continuance of the patient’s fever. A muscle 
flap was delineated from above and laterally from the serratus anterior muscle and 
was sutured down upon the bronchial fistulas. There were many bronchial stomas; 
there was very little evidence of inflammation or induration about them. It was 
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impossible, of course, to engage the muscle flap in the bronchial fistulas without 
traumatizing the lung. Several fine sutures of chromic catgut were employed to 
attach the muscle well over the entire lung area involved by the bronchial fistulas. 
The only consideration which made me hesitate in trying to close the bronchial 
fistulas at this time was an earlier experience in attempting to pack the wound 
with gauze to obtain better granulations. A rise in fever occurred necessitating 
removal of the packs. A soft rubber drain (Penrose) was placed beneath the muscle 
flap to obviate the accumulation of secretion and drain off the exudate. No at- 
tempt was made to obliterate the empyema cavity at this time, which would have 
necessitated the removal of several segments of ribs which the patient’s condition 
did not permit. 

The patient convalesced uneventfully from this operation and was dismissed June 
25, 1934. The wound closed rather promptly. During the summer her condition 
was quite satisfactory, but in the fall after returning to school a slight febrile 
bout occurred rendering the patient indisposed. At our request, she returned on 
November 2, 1934, for a check-up, at which time dullness and diminished breath 
sounds were present in the left pleural cavity, even though the temperature was 
normal. The patient’s weight at this time was 76 pounds, an increase of 13 pounds 
since dismissal from the hospital. The chest was aspirated and some pus was ob- 
tained; on November 13 drainage was again established by rib resection. On Decem- 
ber 20 the patient was dismissed from the hospital with instructions to return later 
for obliteration of the empyema cavity. 

On January 18, 1935, the patient’s chest was reopened, and a large empyema 
pocket was again found. Bronchial fistulas were again demonstrated. The lung 
tissue exhibited evidence of recent inflammation, as evidence of which there was con- 
siderable granulation tissue over the surface of the lung. Extending downward and 
posteriorly along the posterolateral gutter there was a small cavity from which 
pus came. It was apparent that considerable excision of ribs, which I did not 
believe the patient’s condition warranted, would be necessary to uncover this cavity. 
A muscle flap was again designed to cover the bronchial fistulas, and a drain was 
introduced into the cylindrical cavity going posteriorly. On March 8 the patient 
was reoperated upon with the idea of trying to unroof the long cylindrical cavity 
found at the previous operative procedure. The rib stumps overlying the cavity to- 
gether with the transverse processes were cut, and it was thought best just to pack 
the cavity. The lateral wound where the bronchial fistulas previously were, seemed not 
to be open at this time. 

The patient made a satisfactory convalescence from this operative procedure, but 
later developed scarlet fever and bilateral otitis media, during which time she bled 
from the lung (hemoptysis as well as hemorrhagic drainage from the wound), pre- 
sumably from secondary bronchiectasis incident to the long-continued pulmonary 
suppuration. At the present time she is convalescing nicely; there has been no 
further bleeding, and the chest wound is healed. It may be necessary to attack 
the bronchiectatic process in the lung at a later date, should symptoms referable 
to the bronchiectasis occur. At the present time, however, there is no sputum and 
the patient is afebrile. ; 


Case 4.—E. B., male, aged nineteen years, Case No. 625273, was admitted to the 
University Hospital on the medical service on December 19, 1933, with a story of 
four months’ illness. He had been admitted previously to a tuberculosis sanatorium 
under the eare of Dr. R. R. Hendrickson, at Wadena, Minnesota. Dr. Hendrickson 
found the nature of the lesion to be nontuberculous, and established the presence 
of a right lung abscess. In the meantime the lung abscess had spontaneously rup- 
tured into the right pleural cavity, and the patient was sent in for operative 
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intervention. Before the onset of the illness there had been a dry, nonproductive 
cough with pain in the right chest. Shortly later, yellowish purulent sputum con- 
taining blood had been spat up. He had been ill in bed for one month before being 
transferred to the sanatorium. 

On admission here, the patient was pale and emaciated. He complained of great 
pain in the right chest. The whole right chest was dull on percussion. Tactile 
fremitus and breath sounds, especially inferiorly, were absent. Tubular breathing 
could be made out in the axilla and in the upper portion of the right chest anteriorly. 
Clubbing of the fingers and toes was striking. The patient’s pulse on admission 
was 150, and the temperature 102.4° F. X-ray examination of the chest showed 
several areas of local encapsulated pleural effusion on the right side with pneumo- 
thorax and marked displacement of the heart and mediastinum toward the left 
side. A mediastinal hernia was also present. There was no definite evidence of 
a lesion in the lung itself that could be made out. Thoracentesis was performed 
shortly after admission and a small amount of thick purulent material was with- 
drawn. Bacteriologic study revealed the presence of gram-positive diplococci and 
gram-negative rods. 

The patient was transferred to the surgical service on December 22, meanwhile 
having run a rather severe febrile course with marked elevation of the pulse rate. 
Rib resection was done, a small portion of the ninth rib being removed posteriorly, 
under novocaine anesthesia. About a liter of foul-smelling pus with an odor not un- 
like hydrogen sulphide came away. The patient exhibited immediate improvement, and 
the course became less febrile. An attempt was made to reexpand the lung by estab- 
lishing negative pressure, without much suecess, Several bronchial fistulas had been 
demonstrated at operation. After operation the cavity appeared to be divided into an 
upper and a lower compartment. Because of continued fever, on January 9, 1934, 
under gas anesthesia, the seventh rib was resected posteriorly, and a large amount 
of thick exudate was again obtained at a higher level. On February 19, the pocket 
was drained anteriorly by resection of the fourth rib, pus having been located pre- 
viously with a needle. The patient’s condition now was much more satisfactory, but 
there was no evidence of reexpansion of the lung. (Fig. 3 B.) Beginning April 24 
the cavity was packed with dichloramine-T gauze twice weekly; the granulations in 
the cavity appeared much more healthy, but the condition continued much the same 
without further expansion of the lung. The fistulas on the pleural surface were 
large and numerous giving the appearance of a gridiron lung. 

July 5, under ethylene anesthesia, the wound was reopened, the ends of two ribs 
adjacent to the site of drainage were removed, and a large muscle flap was mobilized 
and sutured over the bronchial fistulas, it being believed that the persistence of 
these fistulas obviated the expansion of the lung. Following this procedure, the 
patient began to show considerably more improvement than he had at any 
time previous to that. He gained in weight, ate his meals with relish, and 
wanted to be out of bed; he cooperated better and felt much better in every way. 
Following this operative procedure, the posterior wound healed completely and when 
the patient left the hospital, August 2, the wound remained healed. Up until the 
time of the obliteration of the bronchial fistulas by the muscle flap, the patient had 
been in bed continuously. He quickly became ambulant, and was in good spirits 
when he left the hospital. The anterior sinus, beneath the nipple anteriorly, re- 
mained open. 

The patient returned to the Outpatient Department on October 2 for observation. 
Temperature was normal; posterior wound was closed; the anterior wound below the 
right nipple was still open, though the discharge was slight. X-ray examination 
of the chest indicated that there had been no expansion of the lung. Symptoma- 
tically, however, the patient was much improved. Because of the persistence of the 
cavity posteriorly, it was thought best that it be collapsed. On November 13 the 
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patient returned again for examination. There had been a gain in weight of 25 
pounds since his dismissal from the hospital. There was slight drainage anterior- 
ly; clubbing of fingers and toes was still present but not in the same degree as 
when he had left the hospital. The patient was advised to come in for obliteration 
of the cavity posteriorly. 

The patient came in with an acute illness on February 25, 1935. It was believed 
that his illness was due to an accumulation of pus in the posterior cavity, and so rib 
resection was done for drainage. There was very little exudate in the cavity. The 
drainage continued from the small cavity anteriorly, but no serious consideration was 
given it as the source of trouble. The patient again became febrile and on March 
12 was reoperated upon to obliterate, at least partially, the cavity posteriorly. A 
large osteomyelitic mass was found in the lower portion of this incision involving 
numerous ribs. There was only one small bronchial fistula present at the lower end 
of the wound, and the large empyema cavity was still present. Several segments of 
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A. B. 

Fig. 3.—Case 4. 

A, A large chronic empyema resulting from spontaneous rupture of a lung abscess 
(before drainage). 

B, Persistence of multiple fistulous communications after drainage. The suture of 
a pedicled muscle flap over the bronchopleural stomas closed them and the wound 
healed, leaving. a residual empyema cavity almost as large as indicated in A. For 
six months the patient was symptom-free, then had recurrence of symptoms. (For 
Getails, see case record.) 


ribs extending up as far as the fifth and sixth were removed, including the necrotic 
mass of bone. The patient convalesced satisfactorily from this procedure, but con- 
tinued to complain of a good deal of pain in the right chest. Eleven days after the 
operation (March 23) there was increased fever with increase of the pulse rate, and 
the patient continued somewhat stuporous. He also had some -difficulty in breath- 
ing. The patient died on the morning of March 30. 


The postmortem examination was limited to the large body cavities. Two large, 
noncommunicating pockets were found in the right thorax. The posterior one was 
empty and appeared to be well drained. It was covered on its outer aspect by 
tremendously thick parietal pleura. There was an anterior pocket, separated from 
the posterior pocket by a thin membrane, extending laterally around the chest. It 
opened anteriorly beneath the right nipple. The lining of this pocket was covered 
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by a necrotic, greenish material, beneath which was found a considerably thickened 
parietal pleura. The cavity contained greenish brown, foul-smelling fluid. Three or 
four abscesses were found in the upper lobe of the lung. This, then, undoubtedly 
represented the serious portion of the picture, which had gone unrecognized since the 
previous dismissal. It was not unlikely that the cause of death was a metastatic 
brain abscess. Failure to obtain permission for necropsy deterred establishing its 
presence. 

The remarkable feature of this case was the improvement attending closure of the 
bronchial fistulas by the muscle flap, which in turn was followed by healing over of 
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Fig. 4.—Technic of suturing a pedicled muscle flap over a group of bronchopleural 
stomas or implanting a plug of muscle into a single persistent fistulous tract. 

A, Empyema cavity and multiple bronchial stomas (Case 4). 
We er Pedicled muscle flap from the latissimus dorsi sutured over the fistulous open- 
ings. 

C, Implantation of a slip of muscle into a single fistulous bronchopleural opening. 


the skin posteriorly. The patient’s recent illness was apparently wholly due to the 
persistence of an inadequately drained pocket anteriorly. 


CASE 5.—The record of E. B., female, aged twenty-nine years, Case No. 615300, 
up until April, 1932, has been reported in extenso elsewhere42. The findings previous- 
ly reported will be given here only in outline form together with subsequent events. 
This patient was admitted to the University Hospital on February 14, 1931, and a 
diagnosis of actinomycosis of the lung and chest wall was subsequently made. A 
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Series of operative procedures was performed in which drainage was established and 
a good portion of the diseased tissue excised. The patient improved considerably. 
After February, 1932, she returned to the hospital at intervals at my request for 
further observation. - Already in June, 1932 a recurrence was found in the posterior 
portion of the wound near the spine, at the level of the lower ribs. There was an 
indurated mass at this site. Her general condition appeared good. 


On June 15 a considerable portion of the indurated tissue was excised under 
ethylene anesthesia. Some difficulty was had with bleeding, and a vaseline gauze 
pack was left in situ. About two hours after the patient’s return to the ward it was 
apparent that considerable bleeding in the wound had taken place. The patient was 
taken back to the operating room, and the bleeding was found to come from the 
lung tissue itself. An effort was made to coagulate it with the use of surgical 
diathermy; this was unsuccessful. Hemorrhage was then controlled by the place- 
ment of a few interrupted sutures. Several postoperative transfusions were necessary 
to sustain the patient’s blood pressure. She appeared to convalesce satisfactorily, 
however, and by June 21 the packs were all removed and the wound appeared in 
good condition. On June 29 she was able to sit up in a chair for about forty-five 
minutes at a time. There were no special complaints. On June 30 her condition 
seemed satisfactory, but she complained of a little difficulty in talking. On July J 
definite motor paresis was present with some weakness of the muscles in both upper 
and lower extremities of the right side. The right knee jerk and right ankle jerk 
appeared more active than on the left. The Babinski sign was bilaterally normal. 
The impression was that the patient had a lesion in the left motor cortex, prob- 
ably involving the precentral gyrus and Broca’s speech area. The patient was seen 
by the neurologic staff, and they concurred in the diagnosis, The patient ran a 
febrile course for two or three weeks, then exhibited definite improvement. The 
paresis on the right side improved. It was our impression at this time that the 
patient had probably suffered an embolic process in the left cerebral hemisphere 
from a pyogenic process in the lung attending arrest of the pulmonary hemorrhage. 
The patient continued to improve and the febrile course abated. The patient’s 
strength in the right arm and leg became distinctly better. On October 26 she was 
dismissed from the hospital. 

A year later, on November 15, 1933, the patient returned to the hospital at my 
request for further observation. Her general condition seemed good.- The sinus 
which had been open beneath the right breast still exhibited a crust, and bronchial 
fistulas extending into the lung substance were demonstrated in both the anterior and 
the posterior wounds. The patient was found to be four or five months pregnant, 
but on the advice of the obstetrical staff it was thought best to have the patient con- 
tinue her pregnancy. November 24 both the anterior and the posterior wounds were 
curetted under ethylene anesthesia. No evidence of actinomycosis was observed, and 
histologically the curettings were negative for actinomycosis. The patient was de- 
livered of a baby a few months after leaving the hospital, but the baby lived only 
a few days. 

At my request the patient returned again to the hospital on November 20, 1934, 
for further observation. She stated that she felt well and as far as could be de- 
termined was in the best of health. The bronchial fistulas were still open posteriorly 
as well as anteriorly. The patient had gained about fifty pounds in weight since 
her first admittance to the hospital for the treatment of thoracic actinomycosis. On 
November 21 both wounds were again curetted, and no evidence of persistent 
actinomycosis was observed either at operation or in the microscopic sections of the 
curettings. The chest wall anteriorly was rather thin, and pulsations of the heart 
could be seen and felt beneath the skin. It was my feeling that inasmuch as no 
actinomycosis had been demonstrated in the lung for a period of two years that it 
was now safe to close the fistulas. The patient stated that they did not inconveni- 
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ence her very much, but that it was necessary to wear a dressing constantly and that 
she was eager to have it done so that she could take tub baths, granted that a satis- 
tactory closure could be made. 


On November 23, under ethylene anesthesia, the breast was dissected up anteriorly 
and a flap of muscle was implanted into the bronchial fistula extending into the lung 
substance, and the skin was well closed over it. Posteriorly, a much larger muscle 
flap was delineated from the latissimus dorsi muscle, and implanted into the larger 
bronchial fistula. It was difficult to secure an adequate and satisfactory skin closure 
over this posterior wound, owing to the fact that a good portion of the skin was 
thin and had epithelialized over granulation tissue. Small soft rubber drains were 
placed beneath both muscle flaps to obviate accumulation of secretion in the wound 
during the healing phase. The wound anteriorly beneath the breast healed kindly 
after moderate drainage. The skin over the posterior wound was rather tense when 
closed, and the sutures cut through and the muscle flap pulled away so that this 
portion of the operative procedure was a technical failure. The patient left the 
hospital December 15 in a satisfactory condition, with instructions to return to the 
hospital in six to nine months for further observation. 


Nothing further was heard from the patient until a letter came from her 
physician, Dr. P. J. Griffin, of Fertile, Minnesota, April 1, 1935, stating that the 
patient had died on March 25. Dr. Griffin stated that the patient had appeared to 
fail since her return from the hospital in 1934. A severe sinusitis had been present 
during the last few weeks of life, and two days before death she developed a right- 
sided hemiplegia. Since her dismissal from the hospital in October, 1932, there had 
been no complaint relating to the previous hemiparesis other than a feeling of occa- 
sional weakness of the extremities on the right side. The likelihood is, therefore, 
that the patient had another pyogenic metastatic abscess to the left cerebral hem- 
isphere. The sinusitis, of course, might have been the causative agent. In the ab- 
sence of findings between October, 1932, and March, 1935, it is unlikely that this was 
a residual encapsulated brain abscess with recent extension. It is difficult to say 
whether closure of the anterior bronchial fistula had any bearing upon the outcome or 
not. Dr. Griffin wrote that there was no evidence of residual actinomycosis in the 
lung at the time of her death. 


CASE 6.—H. H., male, aged thirty-seven years, Case No. 632386, was admitted 
to the University Hospital on October 29, 1984. In the fall of 1931, the patient 
developed pain in the right chest. Swelling appeared in the right chest about the 
same time and two months later opened spontaneously and discharged purulent ma- 
terial. This wound healed, and a few months later three red swellings appeared in 
the right lower chest anteriorly, to the right of the sternum. Rib resection and 
drainage of an empyema cavity were done in the spring of 1934; since that time 
the patient has had continuous drainage. The patient was referred here by Dr. H. 
M. Waldron of Drayton, North Dakota, for obliteration of the empyema cavity. 

The patient on examination exhibited evidence of weight loss. There was clubbing 
of the fingers and toes, but the essential findings were those of the right chest. 
Drainage was present from a sinus posteriorly, the site of a previous rib resection. 
The chest was dull on percussion; breath sounds and tactile fremitus were prac- 
tically absent. There were several reddened areas over the anterolateral chest wall, 
but they were not tender. An attempt was made to measure the size of the empyema 
pocket. After the introduction of 160 ¢.c. of Dakin’s solution, the patient coughed 
considerably and experienced a salty taste. X-ray films of the chest showed a large 
cavity in the right pleural space with areas of increased density suggestive of cal- 
cification of the pleura. There was considerable collapse of the right lung. The 
redness of the right chest wall without considerable tenderness suggested the 
diagnosis of tuberculous empyema. 











WANGENSTEEN: PEDICLED MUSCLE FLAP 43 


On November 13, 1934, the patient was operated upon under ethylene anesthesia. 
A posterior incision was made, and extensive rib resection was done over the lower 
portion of the cavity. Multiple horizontal incisions were made through the rib beds 
converting the intercostal muscle bundles into a series of ribbons. The parietal 
pleura was considerably thickened. Numerous enormous plaques of calcium overlay 
a good portion of both the visceral and the parietal pleura. At the apex and bottom 
of the cavity these plaques were so intimately adherent to the visceral pleura that 
they could not be removed despite rigorous attempts to do so. The bronchial fistula 
was found in the upper openings of the cavity. The patient made a rather slow con- 
valescence from this operative procedure. Irrigations were not possible because of 
the bronchial fistula. 





Fig. 5.—Photograph of patient in Case 6, a chronic tuberculous empyema with 
bronchopleural fistula. The discolored areas on the chest wall represent abscesses 
resulting from spontaneous dissection of the process through the chest wall. Con- 
siderable calcification of both parietal and visceral pleura was encountered at oper- 
= A pedicled muscle plug and the procedure described in Fig. 6 were employed 

ere. 


On January 7, 1935, the patient was reoperated upon, opening up the old incision 
and extending it slightly upward. It was found that the intercostal muscle bundles 
previously ribboned at an earlier operation had pulled away somewhat from the 
visceral pleura, creating a small residual cavity between the muscle bundles and the 
pleura. The muscle bundles had again fused together into an extensive sheet. It 
was deemed wise, therefore, to cut across these muscle bundles and sacrifice them 
for the purpose of getting a more effectual obliteration of the empyema pocket. 
There was a plaque of calcium at the inferior margin of the empyema cavity, which 
could now be rather easily removed. The plaque at the upper end could not wholly 
be removed. The bronchial fistula was still present. A large flap of muscle was 
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mobilized from the latissimus dorsi muscle and was implanted over the site of the 
bronchial fistula, The wound was closed with establishment of drainage at the lower 
end. It obviously will be necessary to do further rib removal in order to obliterate 
the cavity completely. In the meantime the diagnosis of tuberculous empyema had 
been’ established by guinea pig inoculation. Tissues removed from the thickened 
parietal pleura at the operative procedures failed to show histologic evidence of 


tuberculosis. 
Because of the patient’s poor general condition it was thought best to have him 


return to a tuberculosis sanatorium for further rest before proceeding with further 
surgery. Since dismissal from the hospital February 22, there has been continued im- 
provement, but the patient has not yet returned for final obliteration of the residual 


empyema pocket. 


DISCUSSION OF RESULTS 


Of the seven patients here reported (including the one in which the 
details are wanting) five presented a single large persistent communi- 
cation between the pleural cavity and the pulmonary substance. Suc- 
cess obtained in all of these with one exception, viz., in Case 5, in 
which the patient had two separate bronchial fistulas (one in the 
anterior portion and the other in the posterior portion of the left 
chest) ; the closure of the posterior fistula was a technical failure, be- 
cause of the tension of the skin. All of these were treated by implant- 
ing a slip of muscle into the fistula. Case 1 still had recently occa- 
sional slight blood-tinged sputum and also has occasional ‘‘chest 
noises,’” presumably due to a leak from the old bronchial fistula into 
a small residual cavity about it. Such a fistulous communication has 
not been demonstrated on lipiodol filling of the bronchial tree, nor 
can a residual cavity be visualized on the roentgenogram; yet the 
story is rather suggestive of such an internal fistulous tract. 

Two patients in the group, Cases 3 and 4, had multiple bronchial 
openings (gridiron lung of Lebsche) as a consequence of perforation 
of a lung abscess into the pleural cavity. In these two instances a 
broad muscle flap was employed to cover the area of lung exhibiting 
bronehial stomas. (Fig. 4.) It would not have been possible to im- 
plant a slip of muscle into each bronchial opening. In both these 
patients adequate drainage of the pleural cavity had been done pre- 
viously. Yet the improvement which attended closure of the bronchial 
fistulas by the muscle flap was startling in both patients. In Case 4 
the patient had been bedridden for several months, even following 
establishment of satisfactory drainage of the pleural cavity. Shortly 
after closure of the bronchial fistulas he became ambulant again. In 
both Case 3 and Case 4 the patients had fairly large empyema cavi- 
ties at the time that the muscle plastic was done. Owing to the gener- 
ally poor condition of the patients, no attempt was made to obliterate 
the empyema cavity at that time. Interestingly enough, the wounds 
of both patients closed, and they were dismissed from the hospital 
under outpatient supervision. The subsequent course was followed 
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with considerable interest and curiosity. After six months, Case 3 
was admitted to the hospital because of the collection of purulent 
fluid in the chest, giving rise to bouts of moderate fever. Drainage 
was again established by rib resection, and some of the bronchial 
fistulas had opened up again. A similar experience was had with 
Case 4. Holman has suggested that such an occurrence is to be antici- 
pated, viz., failure of the muscle flap to close the fistulous openings. 
Even in the two cases here recited, the muscle flap effectually sealed 
the bronchial openings temporarily. The subsequent reestablishment 
of bronchial communication into the pleural cavity in these instances, 
I am inclined to attribute to failure in obliterating the empyema 
cavity. The subsequent loosening of the muscle flap is not to be con- 
strued as an indictment of the method; it indicates only an obvious 
precaution to be observed in its employment. 

These observations suggest that it is decidedly unlikely that an em- 
pyema cavity can heal over without giving rise to subsequent diffi- 
eulty—a well-recognized precept in determining when empyema is 
healed. The improvement attending closure of the bronchial fistulas 
would appear to warrant the performance of such a procedure in pa- 
tients with bronchopleural fistula who continue ill despite the estab- 
lishment of adequate drainage of the empyema cavity. The subse- 


quent sequence of events in these patients, however, indicates the 
necessity for early obliteration of the empyema cavity. Otherwise, 
the muscle flap apparently becomes detached because of the accumu- 
lation of exudate in the cavity. 


At the time that the fistulous openings into the pleural cavity were 
closed in these two cases, there was no evidence of intrapulmonary 
suppuration. Still, the constant escape of bronchial secretions into 
the pleural cavity served to keep these patients ill. Graham has indi- 
cated that patients with bronchial fistulas have increased secretion from 
the stomas even in colds or respiratory infections, which symptomati- 
cally appear to be limited to the upper tract alone. I have investi- 
gated the rate of absorption of phenolsulphonephthalein (PSP) from 
empyema cavities of several patients without bronchial fistula and 
have observed that the absorption is slow, only 5 to 10 per cent being 
absorbed in an hour. It is not unlikely that diminishing the size of 
the empyema cavities in Cases 3 and 4 by rib resection and unroofing 
may have similarly improved the condition of the patients by lessen- 
ing the absorbing surface. The application of a muscle flap, however, 
is decidedly a procedure of lesser magnitude for debilitated patients 
to withstand than is thoracoplastie collapse. 

Implantation of muscle in a fistulous tract undoubtedly exhibits 
healing qualities which are superior to covering the fistulas with 
muscle. The more intimate contact between bronchial wall and im- 
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planted living muscle tissue enhances the possibilities for quicker and 
firmer healing. Pool and Garlock have shown experimentally how the 
epithelium of the bronchus eventually grows over the muscle plug. 
In dealing with the gridiron type of lung, however, the simple ex- 
pedient of sewing a muscle flap over the area concerned is a far less 
major and hazardous undertaking than Lebsche’s mobilization for 
their closure. 

There were no unusual operative complications in this group of 
seven patients, though two died remotely, presumably from brain ab- 
scess (Cases 4 and 5). In Case 4 at the time that subsequent drainage 
was established only one of the many bronchial fistulas previously 
present was found to have opened up. The eause of this patient’s 
death was probably cerebral extension from an unrecognized localized 
separate empyema pocket which had no communication with the 
larger posterior cavity. Case 5 was the patient with pulmonary 
actinomycosis whose story was previously reported before this Society. 
No evidence of residual actinomyeosis had been observed during the 
last two years of her life, and I believe that one may reasonably con- 
clude that she had been completely rid of the actinomycotie infection. 
A hemiplegia occurring two days before death sufficed to suggest the 
presence of a metastatic cerebral abscess, probably of pyogenie origin 
from the remaining bronchial fistula. The severe infection of the 
nasal accessory sinuses present in the last few weeks of life might 
have been the responsible agent. I attempted to close the two 
bronehial fistulas five months before but sueceeded with only one. 
There appeared to be no necessity longer for the continuance of these 
bronchial openings. Graham has stressed the importance of not clos- 
ing such fistulous openings prematurely. Lilienthal onee remarked 
in discussing the status of patients with bronchial fistula that their 
course might be punctuated by unwelcome complications and that the 
distrustful apprehensions of Solon might appropriately be applied to 
patients with bronchial fistula: ‘‘Count no man happy until he is 
dead for no one knows what may be in store for him.’’ 


PRESERVING THE INTERCOSTAL MUSCLE BUNDLES AND EMPLOYING THEM 
AS A FILL-IN SUBSTANCE BY A PROCESS OF RIBBONING IN THE 
OBLITERATION OF LARGE EMPYEMA CAVITIES 


The profligate sacrifice of structures in the chest wall necessary to 
obliterate an extensive empyema cavity with rigid walls has unques- 
tionably impressed many as an unphysiologie procedure. Ablation of 
the cavity, nevertheless, demands either collapse of the parietal walls 
of the cavity or expansion of the lung. The latter procedure is fre- 
quently difficult to accomplish. At the same time, because of the risk 
of trauma to the lung and bleeding accompanying such injury, this 
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procedure commands greater hazard for the patient than does collapse 
of the chest wall. The unique alternative procedures of dealing with 
empyema cavities described in a paper by Heuer in 1920 have in- 
trigued me very much. Only one empyema has come under my atten- 
tion in which the persistence of a large cavity has not given rise to 
symptoms of continued difficulty. The x-ray pictures of this patient 
are shown in Fig. 6 in a paper relating to drainage and expansion of 
the lung in empyema published in the JouRNAL or THORACIC SURGERY 
for April, 1935. It was my impression at the time of the original 
operative procedure that he had an interlobar empyema. There is 
still a very small chest wall sinus from which oceasionally a slight 
amount of drainage escapes. The suggestion of its being a pulmonary 
cyst was considered and has aiso been made since by others. The ex- 
pansion of the lung, however, as shown in Fig. 6 F of that paper I 
believe indicates the presence of pulmonary tissue. As there stated, 
this is decidedly an atypical behavior for an empyema. My experi- 
ence with Cases 3 and 4 related in this paper makes it appear very 
unlikely that an empyema cavity will continue innocuous even though 
the skin heals over. Chemical sterilization of the cavity as employed 
by Heuer is not likely to be of much consequence, for as Dr. A. D. 
Hirsehfelder, Professor of Pharmacology at the University of Minne- 


sota, has shown, chemical antiseptics penetrate for the distance of 
only about one millimeter into the tissues. 


The thought of employing the thickened parietal pleura to help 
obliterate the empyema cavity has undoubtedly appealed to many 
surgeons as pertinent. A satisfactory manner for its practical appli- 
cation has, as yet, not been worked out. I onee employed stripping 
of the pleura and packing as suggested by Ritter and Heuer but with- 
out much success. Melchior and Brunzel report successes with the 
employment of the thickened parietal pleura and intercostal muscle 
bundles as a flap interposed between the visceral pleura and the over- 
lying muscles after adequate decostalization. Such a procedure, how- 
ever, unfortunately sacrifices the intercostal nerves, some of which 
are of great importance for the integrity of the abdominal wall. 

Because of the large abdominal hernias which not infrequently at- 
tend sacrifice of the intercostal muscle bundles and nerves as done in 
the usual unroofing operation without attaining pulmonary expansion, 
I have tried the pulmonary decortication of Fowler and Delorme. In 
the first four cases the method worked splendidly; in the fifth, after 
a portion of the encased pulmonary lobe was released from the re- 
straint of the slightly thickened visceral pleura, bleeding occurred 
necessitating the employment of packing. The shock attending the 
blood loss was adequately treated by transfusion, but pneumonia ter- 
minating in death occurred, probably engendered largely by the 
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damming of secretions in the injured terminal bronchioles through 
the agency of the gauze pack. Since then, I have not attempted an 
extensive decortication. In Case 1 reported in this series of opera- 
tions for the closure of bronchial fistulas, the empyema cavity was 
unusually large (Fig. 1 A and B). A partial successful mobilization 
of the collapsed lower iobe was obtained by incising the visceral pleura. 
The eighth and ninth intercostal muscle bundles were also sectioned. 
On the occasion of the subsequent operation in October, 1932, per- 
formed through a vertical incision extending down from the axilla 
between the pectoralis major and the latissimus do1si muscles, the 
idea of preserving the nerve supply intact by ribboning the inter- 
costal muscle bundles suggested itself as a helpful procedure in obliter- 
ating the residual empyema cavity. The sketches made for me by 
Miss Jean Hirsch, shown in Fig. 6, illustrate the details of the pro- 
cedure. Since then, the method has been employed in only two in- 
stances. In one of these, Case 6 reported in this paper, the method 
was not very successful because of the extensive calcification of both 
parietal and visceral pleurae, demanding subsequent sacrifice of some 
of the intercostal bundles to obliterate the cavity adequately. In the 
other, a recent case with chronic empyema of two years’ standing 
with a large cavity extending the entire length of the thorax, the 
method worked equally as well as it did in Case 1 reported in this 
paper. In this latter instance it was not found necessary to sacrifice 
any of the intercostal muscle bundles. A small wedge of thickened 
pleura was excised from the lower surface of each ribbon at its lateral 
point of attachment, thereby permitting sufficient relaxation of the 
ribbons so that they lay quite loosely upon the visceral pleura over 
the lung. 

It is my impression that the saving of these intercostal muscle 
bundles by the method suggested will be of real value in large 
empyema cavities in preserving intact the nerve supply to the ab- 
dominal wall and thus obviating hernia; in addition, the thickened 
parietal pleura may be used to advantage as a fill-in substance. In 
the obliteration of small cavities the method would appear to exhibit 
no special merit except where such residual cavities are in the lower 
portion of the chest. In any cavity, however, necessitating the ex- 
cision of thickened parietal pleura over a space of more than two 
intercostal muscle bundles in the lower thorax (between fifth and 
ninth intercostal spaces), the employment of this expedient should 
prove of value in obviating the occurrence of hernia of the abdominal 
wall due to muscle weakness. 

In order fully to meet the requirements of the latter purpose, the 
rib resection will have to be somewhat wider than that necessary in 
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Fig. 6.—Sketches illustrating the technic of dealing with the intercostal muscle 
bundles and the thickened parietal pleura in extensive or low-lying empyema cavities 
for the avoidance of hernia. 

A, The position of the patient and the skin incision. 

B, The sixth to the ninth ribs inclusive have been resected subperiosteally. <A 
long *horizontal incision has been made in each rib bed, converting the muscle bundles 
and thickened parietal pleura into a series of ribbons. 


C, The extent of rib resection. These drawings were made from an actual case. 
The darkly shaded ribs indicate the length of rib removal at the first operation; the 
stippled areas, the length of rib removal at the second operation. 

D, Comparative cross-sections of the eighth and ninth ribs (approximately one- 
fourth natural size) of a young male (indicated in the diagram as normal) without 
thoracic disease and the patient (girl of nineteen years) from whom the rib lengths 
shown in C were removed. The vertical white lines indicate the site at which the 
sections were made. The ribs contrasted with the normal are enlarged, and their 
contour is somewhat altered. 


E, Excision of a wedge of thickened parietal pleura near the spinous processes to 
permit of greater relaxation of the ribboned intercostal bundles. A similar excision 
may also be made at the anterior end of the ribbon without damaging the intercostal 
nerves. 

F, Following the ribboning of the intercostal muscle bundles and the wedge excis- 
ion of the pleura shown in E, the ribbons usually fall loosely upon the visceral pleura 
covering the lung. They also usually rotate on their sides such that the smooth 
periosteal surface is uppermost 
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the usual unroofing operation; for, in order fully to relax these rib- 
bons of thickened pleura and intercostal muscle to permit of their 
falling in upon the visceral pleura, it is necessary to carry the in- 
cision in the rib beds farther anteriorly than the usual rib resection 
requires. Inasmuch as the division of the avascular beds of the ribs 
is a bloodless procedure, less hazard is assumed for the patient in a 
ereater length of rib removal than is found necessary in the usual 
sacrifice of the parietai pleura and intercostal muscle bundles with its 
attendant blood loss and its other unfavorable accompaniments (ab- 
dominal hernia, intercostal muscle paralysis, and chest and abdominal 
wall anesthesia). 

The excision of small wedges of parietal pleura from the lower sur- 
face of the thickened parietal pleura, as has already been mentioned, 
can be done without injury to the intercostal muscles and nerves and 
augments the facility with which the ribbons of thickened parietal 
pleura and intercostal muscle bundles come in contact with the vis- 
ceral pleura (Fig. 6 #). I have noted how these muscle bundles turn 
slightly on their axes as shown in Fig. 6 F. They could readily be at- 
tached to the visceral pleura by suture. In such an event it probably 
would be better to sew the muscle bundles rather than the surface 
of the thickened parietal pleura to the visceral pleura. 

It will rarely be found necessary to do a preliminary section of 
the ribs, subsequently to be sacrificed through one or two short sepa- 
rate anterior incisions—a practice which I have employed to advan- 
tage in removing the second, third, fourth, and oceasionally the fifth 
rib through a posterior thoracoplasty incision in the obliteration of 
large tuberculous cavities; for, as any one knows who has had ex- 
perience with the excision of ribs in empyema and in thoracoplasty 
for a lesion within the lung which does not involve the pleural cavity, 
there is a striking contrast in their behavior on excision. The ribs 
overlying an empyema cavity in which the parietal pleura is thick 
are also usually considerably thickened (Fig. 6D). The interspaces 
are narrow and the intercostal muscle bundles appear small. The ribs, 
because of their increased thickness, are difficult to eut with a bone 
eutting instrument which readily severs a normal rib. After such a 
rib is cut, however, it may usually be readily lifted out of its bed 
after division of the anterior layer of the periosteum alone. Despite 
its increased thickness, it is unusually brittle, and ordinarily it may 
be snapped and broken as far anteriorly as one wishes without any 
difficulty, by merely twisting it (Fig. 6 C). The failure of the inter- 
costal muscles to adhere to such a rib denotes the loose attachment 
of the rib in its periosteal bed. The normal rib, on the contrary, is 





WANGENSTEEN: PEDICLED MUSCLE FLAP 51 


intimately adherent to its periosteum, and when not earefully stripped 
from this ensheathing membrane, the adjacent intercostal muscles 
come away with the excised rib. 

In trying to orient myself in the general literature of empyema in 
its relationship to bronchial fistula in the preparation of this paper, I 
find that Heller of Leipsic has also recently described preservation of 
the intercostal muscle bundles in an article entitled ‘‘The Prevention 
and Treatment of Residual Empyema Cavities.”’ 


CONCLUSIONS 


Seven instances are reported in which a pedicled muscle flap was em- 
ployed in the closure of persistent bronchopleural fistulas. Implanta- 
tion of viable muscle into the fistula is to be preferred to suturing of 
the muscle flap over the area of lung concerned. In the gridiron type 
of bronchial fistula resulting from perforation of a lung abscess into 
the pleural cavity, fastenine of a pedicled muscle flap over the 
multiple openings may suffice to close them and with less risk than 
would be assumed for the patient by the Lebsche method of lung 
mobilization and suture. It would appear that in patients with large, 
well-drained empyema cavities who are ill because of a persistent 


bronchopleural opening, their status for withstanding the major un- 


dertaking demanded in an extensive thoracoplastie collapse may be 
considerably improved by closure of the bronchial fistula with a living 
graft of muscle. The residual empyema cavity must, however, be 
obliterated when the patient’s condition permits. 

A method is described for preserving the intercostal muscle bundles 
in the obliteration of large empyema cavities and employing the re- 
sulting ribbons of intercostal muscles and thickened parietal pleura 
to help obliterate the cavity. The conversion of the intercostal mus- 
cles into a series of horizontal ribbons preserves the intereostal nerves 
intact and obviates abdominal hernia. 
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PNEUMONECTOMY FOR MALIGNANT AND SUPPURATIVE 
DISEASE OF THE LUNG 


With A Report or E1rcHt Cases 


RicHarp H. OverHOLT,* M.D. 
Boston, Mass. 


NEUMONECTOMY is a procedure applicable to certain malignant 

and suppurative diseases of the lung. It has passed beyond the 
period of speculation and animal experimentation but is still in a stage 
of early development. Historical facts and the comparatively few clin- 
ical experiences with pneumonectomy have recently been summarized 
by Heuer,! Archibald,? and Alexander. The reports of Graham and 
Singer,* Rienhoff,® Overholt,® Haight,” and Windsburg* have related the 
manner in which various problems in individual cases have been ap- 
proached. 

There are many aspects of management and of technic which require 
standardization. Certain controversial points have arisen. Some of the 
major problems are: (1)-the justification for exploratory thoracotomy 
and the consideration of pneumonectomy in the event of a failure to 
establish a definite biopsy diagnosis of malignancy (negative bron- 
choseopy); (2) the necessity for preliminary pneumothorax and the 
period of time it should be carried out; (3) the type and management 
of the anesthetic; (4) the anterior versus the posterolateral approach; 
(5) mass ligation versus separate ligation of the structures in the hilum; 
(6) the necessity for drainage of the remaining space; (7) the closure 
of the thoracic wound; (8) the necessity for thoracoplasty. 

Within the past eighteen months thirteen patients have been operated 
upon for carcinoma of the lung. Metastatic involvement was found 
upon exploration in seven patients, and pneumonectomy was carried out 
in six patients with three recoveries. Two additional successful pneu- 
monectomies have been performed on patients with suppurative disease 
of the lung giving a total of five successful operations. 

It is the purpose of this paper to report on certain observations made 
during the management of these cases, to indicate our present attitude 
regarding controversial points and to present a brief summary of the 
eight patients upon whom a pneumonectomy was performed. 

PLAN OF INVESTIGATION 

The following plan in the study of patients with suggestive symptoms 
or suspected primary malignancy of the lung has been used. 

*From the Department of Thoracic Surgery, the Lahey Clinic. 

Read before the Eighteenth Annual Meeting of the American Association for 
Thoracic Surgery at New York, June 3, 4, 5, 1 ° 
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1. Chest roentgenograms, including lateral and oblique exposures, are 
made. 

2. Bronchoscopy is carried out to determine: (a) the presence, extent, 
and position of the growth; (b) the mobility of the trachea and bronchi; 
and (¢) a biopsy specimen is obtained if possible. 

3. A search for metastasis includes roentgenograms of the long bones, 
skull, and spine. A biopsy of suspicious lymphatic glands is done. The 
supraclavicular glands are the most commonly accessible glands to be in- 
volved. A neurologic examination is made to eliminate cerebral metas- 
tasis. 

4. The evaluation of operative risk. Studies have included an electro- 
cardiogram, the circulation time, the vital capacity, and more recently 
the total lung volume. 

5. Preliminary pneumothorax. After establishment of the maximum 
collapse a revaluation of circulatory and pulmonary functions is made. 

6. Intrapleural thoracoscopy to determine, if possible, the presence or 
absence of pleural or mediastinal metastasis. 


JUSTIFICATION OF EXPLORATORY THORACOTOMY 


It has been our policy (1) to explore all cases of proved carcinoma 
of the lung if an extension beyond the lung cannot be demonstrated by 
the above mentioned methods providing the general condition is fair, 
and (2) to explore in the face of a negative bronchoscopic report if the 
history and roentgenograms suggest a peripheral neoplasm. In a series 
of 23 patients with primary carcinoma of the lung studied within the 
past three years 18 were main bronchus tumors. Of these 15 were bron- 
choseoped and a specimen, positive for carcinoma, was obtained in 14. 
This suggests that the diagnosis can be definitely established by bron- 
choscopy in the majority of cases of primary carcinoma of the lung. 
The minority lesion is a peripheral one and obviously cannot be posi- 
tively diagnosed by bronchoscopic biopsy. The diagnosis of such lesions 
before an extension beyond the lung has occurred will have to be made 
upon presumptive evidence. 

In two eases recently studied a diagnosis of primary malignancy was 
made because of the x-ray appearance and the history of chronic cough, 
hemoptysis, and weight loss. In one a pneumonectomy was done and the 
lesion proved to be a circumscribed abscess (see Case 4). Upon explora- 
tion in the second ease an investigation and an opening up of the fissure 
between the middle and the lower lobes revealed an interlobar collection 
obviating the necessity of the removal of any lung tissue. There is 
the possibility of the palpation of a tumor within the substance of the 
lung and of not being able to tell whether it is inflammatory or neoplastic. 
The resection of a lobe or the entire lung, if the lesion is large, may 
prove to be the safest procedure. Attempt at needling and aspiration 
may lead to infection and would be inconclusive whether fluid material 
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be obtained or not. If an adherent pleura over the site of the lesion can 
be demonstrated, aspiration would be comparatively safe. A negative 
report would not, however, eliminate the possibility of malignancy. 
Transection of the lung to obtain a biopsy from a mass within its sub- 
stance does not appear to be a safe procedure. 

The dependability of gross inspection and palpation of the lung will 
steadily increase with accumulated experience in exploratory thoracot- 
omy. In eases without proved metastasis the attitude toward explora- 
tory thoracotomy for suspected primary carcinoma should in the future 
approach the attitude which now prevails regarding exploratory lapa- 
rotomy for carcinoma of the stomach or colon. 


PRELIMINARY PNEUMOTHORAX 


It is generally agreed that an attempt at induction of pneumothorax 
should precede elective operations which explore the pleural cavity. This 
procedure is of advantage to the patient for several reasons. 

1. The collapse of the affected lobe is gradual. 

2. The pleural lining becomes tolerant to contact with air. 

3. The affected lung is more completely emptied of secretions prior 
to manipulation of the organ. 

4. The intrathoracic cireulation has an opportunity to become ad- 
justed. 

5. The functioning ability of the opposite lung ean be tested. It has 
been our practice to maintain as complete pneumothorax as possible 
without bringing the pressure above a plus 1 or 2 em. reading for a 
minimum of ten days prior to operation. 


MANAGEMENT IN THE OPERATING ROOM AND ANESTHESIA 


A constant intravenous drip of saline or citrated blood is started be- 
fore the operation. The saphenous vein above the medial malleolus is 
used. An intratracheal tube is introduced under evipal administered 
intravenously or after a preliminary gas mask anesthesia using cyclo- 
propane. After the intratracheal tube is in place, the mouth and 
pharynx are packed with gauze, and the patient is smoothly anesthetized 
before he is turned in position for the operation. 

Cyclopropane has been selected for thoracic work when a general 
anesthetic is required. The ability to give high concentrations of oxygen, 
80 to 90 per cent, insures adequate oxygenation with minimal thoracic 
excursions and with minimal requirements of lung volume. If move- 
ments of the thoracic cage complicate the technical aspects of the opera- 
tion, it is possible for the anesthetist willfully to cause a cessation of 
the external respiratory movements. This is accomplished by providing 
temporary hyperoxygenation. Gentle inflation and deflation of the re- 
maining lung are rhythmically carried out by alternate pressure and’ 
relaxation on the rubber bag attached to the anesthesia machine. As the 
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work on the hilum is completed and the closure of the wound is begun, 
carbon dioxide is permitted to enter the circuit, and the external respira- 
tory movements on the part of the patient are resumed. We have not 
found it necessary, however, to use the apnea technic in all cases. Cyelo- 
propane, as an anesthetic, with high concentrations of oxygen and the 
carbon dioxide absorption method of administration so frequently re- 
sults in such shallow excursions of the thoracic cage that a temporary 
cessation of the respiratory movements during any part of the operation 
is often not required. (See Fig. 4.) 


THORACIC APPROACH 


The anterior approach is favored in most cases for operation on either 
lung, for the following reasons: (1) It allows a more thorough inspec- 
tion and palpation of the mediastinum. (2) It provides a more ac- 
cessible approach to the hilum. (3) It makes separate ligation of the 
vessels and bronchus possible. (4) It permits a dorsal position of the 
patient on the table. There is less interference with the function of the 
opposite lung, and the mediastinum does not deviate so far to the op- 
posite side during the course of the operation. (5) The convalescent 
period is far more comfortable because the posterior thoracic cage is 
intact. The patient does not have to lie on the wound, and turning 
from side to side is much less painful. 

There are, however, two definite indications for using the postero- 
lateral approach. In the first place, in cases of peripheral tumors if the 
roentgenograms suggest infiltration of the lateral chest wall, it is well to 
plan the incision so that the involved portion of the chest wall can be 
removed together with the lung should exploration show the mediastinum 
to be free of metastasis. In Case 4 such a situation was suspected, a 
posterolateral exploratory incision made, a section of the chest wall 
ineluding the infiltrated area was removed with the right lung en masse. 
(See Fig. 5.) 

A second reason for considering a posterolateral incision is in the po- 
tentially infected case when a short operation is desired and where a 
separate ligation of the pulmonary vessels with a division of the bron- 
chus near the carina is not required. In cases of pulmonary suppura- 
tion or malignancy in which there is an associated infection of the tissue 
near the hilum, it would be unwise to open up avenues of infection in 
the mediastinum, which certainly would take place should the vessels be 
dissected out. The posterolateral incision provides a‘better access to 
the inferior and posterior aspects of the lung. After it is entirely 
mobilized, tourniquets can be applied to the hilum which draw the hilum 
into one mass ligature, thus sealing the mediastinum. The amputa- 
tion of the lung and the treatment of the hilum ean be carried out more 
speedily. Another definite advantage of the posterolateral approach 
applies to the problem of closure and after care. If the wound itself 
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becomes infected, it is much easier to manage a posterolateral incision 
than an anterior one. If one is obligated to open up an anterior wound 
or remove cartilages, a defect results which complicates greatly the con- 
valescence and may even lead to a fatal outcome. In eases in which soil- 
ing is likely, this fact should be taken into account before such an ap- 
proach is used. In our series of cases of thoracie exploration and pneu- 
monectomy the anterior approach has been used in 6 cases and the 
posterolateral in 9 eases. 


TREATMENT OF THE HILUM 


It is my belief that individual ligation of the vessels of the hilum, with 
isolation of the main bronchus and its separate closure will, in the 
future, be considered as the method of choice in the majority of cases. 
Archibald and Rienhoff have pointed out the advantages. The blood 
supply to the lung ean be shut off before adhesions are divided. The 
dangers of preliminary handling of the lung are avoided. The main 
bronchus can be divided closer to the carina, thereby making it pos- 
sible to accept for surgery cases in which the tumor involves the main 
bronchus. Adjacent mediastinal glands can be removed. In Case 8 
this method was carried out (see Fig. 11). The pulmonary vessels were 
doubly ligated (chromic catgut) on the mediastinal side, and ligated 
singly on the lung side. It was possible to cut between the ligatures 
leaving a stump one-fourth inch long proximally. After the vessels 
were divided, traction was made on the bronchus, and a double trans- 
fixion ligature of silk was inserted around the bronchus not far from 
the carina. The bronchus was then divided, the proximal end ecar- 
bolized and permitted to retract to a position in the center of the 
mediastinum. The mediastinal pleura was then loosely sutured over the 
retracted vessels and bronchus. 

In carrying out the tourniquet and mass ligature method a procedure 
similar to the Bruns or Shenstone lobectomy technic has been employed. 
Two separate Nelson-Roberts tourniquets are used, and the hilum is di- 
vided between them. There are two suggestions regarding the tourni- 
quet and the ligation that should be mentioned. I have experienced con- 
siderable difficulty in disengaging the proximal tourniquet cord after 
the stump has been closed and the lung itself removed. For that reason 
the large cord furnished with the instrument is removed from the tourni- 
quet applied on the proximal side and a double braided silk thread used 
in its place. After the stump is divided and closed, the tourniquet is 
loosened, the silk thread cut at the handle end of the instrument, and the 
instrument slipped out and the tourniquet thread tied down leaving it 
in the stump. This does away with the necessity of dislodging the 
tourniquet cord from the stump. 

A second point should be emphasized which concerns the treatment of 
the stump when the tourniquet technic is used. I believe the most ef- 
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fective way to secure the hilum is to put two transfixion ligatures 
through the bronchus with a large curved cutting edge needle before the 
hilum is divided. In Case 5 this was not done, and, while the hilum 
was being severed, the bronchus retracted and pulled out of the mass 
ligatures, carrying with it a pulmonary vessel. Concealed bleeding oc- 
eurred into the retracted bronchial stump and drowned the opposite lung 
before it was discovered. 

The insertion of double transfixion sutures medial to the proximal 
tourniquet and tied both ways around the hilum before either tourni- 
quet is removed and before the hilum is divided has prevented any dif- 
ficulty with hemorrhage or leakage of the bronchus in subsequent cases. 
The lumen of the cut bronchus has been ecarbolized. The stump has 
been buried when contamination did not occur but has been left un- 
covered otherwise. 


DRAINAGE 


It has been my practice in clean cases to close the chest air tight, 
without drainage. On the afternoon of the day of operation and after 
the patient is well out of the anesthetic, air is aspirated from the eavity, 
and the pressure is left between a minus 4 and 10 em. on the water 
manometer. This procedure is repeated every twelve to twenty-four 
hours. As fluid appears it is aspirated until the above negative pressure 
is obtained. The position of the heart is watched by bedside roentgeno- 
grams every twenty-four to forty-eight hours. Cultures of the pleural 
fluid are made at regular intervals, and, if a growth is obtained, an inter- 
rib catheter is inserted and constant drainage of the pleural cavity estab- 
lished without delay. If there is obvious contamination at the time of 
operation, a catheter is inserted through a separate trocar arid cannula 
opening at a dependent point. Constant drainage with minimal suction 
is thereby immediately provided. Later, as the drainage material thick- 
ens, irrigating solutions are used. 


CLOSURE 


In carrying out any intrathoracic operation there is one point about 
which a definite conclusion has been reached. In closing the thoracie 
wound the thoracic cage should be left as intact as possible. That is to 
say, the rigidity of the thoracic walls should be maintained even though 
the underlying lung has been removed. This applies to simple explora- 
tory thoracotomy incisions as well. If segments of ribs have been re- 
moved in providing the exposure, a proportionate area of a yielding 
thoracic wall will result, in which area paradoxical movement takes 
place. This is especially true in anterior operations. The maintenance 
of a proper pressure relationship in the pleural cavity is therefore dif- 
ficult, and, if the area is a large one, the constant paradoxical motion of 
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the thoracic cage will be transmitted to the mediastinum with the well- 
recognized sequelae. It has therefore been our practice, in closing such 
thoracic wounds, to return all ribs to their normal position and to main- 
tain the integrity of the costal cage. 


THE NECESSITY FOR THORACOPLASTY 


The dogmatic statement made above concerning the closure of the 
primary thoracic wound answers the question as to our attitude regard- 
ing a partial or complete thoracoplasty at the time the pneumonectomy 
is performed. In the treatment of the cases of this series thoracoplasty 
has been delayed until after occasion demanded it. In Case 1 a low 
grade infection and thoracie sinus developed necessitating a two-stage 
(third and fifth rib) operation several weeks later. In Cases 2 and 4 
the pleural space filled with coagulated serum and remained sterile. The 
actual space was greatly diminished by a thickening of the pleura and 
by retraction of the ribs. The heart and mediastinum showed only slight 
deviation to the affected side. In Case 2 the patient has remained symp- 
tom-free for thirteen months and has presented no disturbances of 
respiration or of the circulation. A thoracoplasty has, therefore, not 
been advised. Whether the remaining lung in pneumonectomy patients 
will be crippled on account of the induced emphysema remains to be de- 
termined. In Case 4 the patient left the hospital without symptoms or 
signs relative to disturbed respiratory or circulatory functions and was 
apparently comparatively well for six months. The patient was un- 
available for a reexamination at that time. Some time later she con- 
tracted a cold followed shortly by cough, dyspnea, cyanosis, and signs 
in the remaining lung, and died within a few days. It is presumed that 
this respiratory infection would have been weathered more successfully 
had a thoracoplasty followed the lung removal. A decision regarding 
thoracoplasty for the two other living pneumonectomy patients is being 
deferred because both have draining thoracic wounds and sufficient time 
has not elapsed for maximum improvement in their general condition. 
It is my feeling now that thoracoplasty will be necessary in the majority 
of cases but should be carried out at a later date when occasion demands 
it. Those cases becoming infected after operation will probably require 
partial or complete thoracoplasty to close the space. Also in the non- 
infected cases the patients who have circulatory or respiratory dis- 
turbanees due to a shift of the thoracic viscera should have a thoraco- 


plasty. 

There will, no doubt, be a few patients similar to Case 2 in whom 
infection or mechanical disturbances do not necessitate a reduction in 
the size of the chest following pneumonectomy. No doubt the younger 
the individual the greater the likelihood that removal of one lung will 
not require, at a later date, a thoracoplasty. 
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CASE REPORTS 


CasE 1.—A. T., female, aged thirty-three years. Carcinoma of right lung. Right 
pneumonectomy November 2, 1933. Anterior approach. Mass ligation of hilum. 
Subsequent 8 rib posterior thoracoplasty. (Case reported in detail in the JOURNAL OF 
THORACIC SuRGERY 4: 196, 1934.) A follow-up examination made eighteen 
months after operation showed the patient in good health and able to do much of her 
housework. There had been a weight gain of 39 pounds. The only symptoms were 
dyspnea on moderate exertion and slight stiffness of the back when stooping for- 
ward to reach the floor. There was no clinical or x-ray evidence of metastasis. 








ATELECTASIS 








Fig. 1.—Roentgenogram showing atelectasis of lower left lobe (complete obstruc- 
tion) and emphysema of left upper lobe (partial obstruction) as a result of a stem 
bronchus carcinoma. (Case 2.) 

The vital capacity was 1,050 c.c. The circulation rate was 7 
cardiogram showed an inverted T-wave in Lead III with a rate of 94. 


seconds and the electro- 


CASE 2.—E. H., female, aged forty-two years. Carcinoma of Jeft lower bronchus. 
Left pneumonectomy May 2, 1934. Referred by Dr. Edward B. Hopkins, Ayer, Mass. 
The history dated back four months. The onset was insidious with cough, expectora- 
tion, and later intermittent fever. A pleuritic type of pain developed in the left 
chest. There was a weight loss of 16 pounds. 

Studies: The chest x-ray picture showed increased density at the left base 
(atelectasis) with marked emphysema (obstruction) of the upper lobe. A discrete 
shadow suggestive of a tumor could not be seen (Fig. 1). Bronchoscopy: A tumor 
mass was found in the left main bronchus, completely occluding the lower and par- 
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Fig. 2.—Photograph of patient nine months after left pneumonectomy. Postero- 
lateral approach. Thoracoplasty not required. -atient well one year after operation. 
(Case 2.) 








Fig. 3.—Postoperative roentgenogram in Case 2 nine months after left pneumonec- 
tomy. Thoracoplasty not required. Note slight retraction of left thoracic cage and 
mediastinal displacement. 
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tially occluding the upper division. Biopsy report: Carcinoma complex. All the 
other studies were negative except for low grade fever and a white blood count of 
12,000. The weight was 159 pounds. In the search for metastases a suspicious area 
was seen in the eleventh rib in the right side. A section of this rib was removed. 
Histologic examination failed to show evidence of metastatic tissue. Pneumothorax 
was instituted and maintained for three weeks. A complete collapse of the upper 
lobe was obtained. The vital capacity with the pneumothorax was 1,600 c.c. 

Operation: A left pneumonectomy was performed on May 2, 1934, under intra- 
tracheal, ethylene ether anesthesia. A posterolateral approach was used. Tourniquets 
were applied and mass ligatures employed. The stump was buried beneath the 
mediastinal pleura. The closure was made without drainage. The patient exhibited 
no evidences of shock. The pulse at the beginning of the operation was 120 and 
the final pulse 108. There was little variation in the blood pressure and the read- 
ing at the conclusion of the operation was 118/70 mm. The operating time was 
65 minutes. 

The postoperative period was uneventful. Pleural pressure readings were taken 
at regular intervals. Pleural fluid which was removed by aspiration was sterile 
upon culture. The wound healed by primary intention. The patient left the hospital 
thirty-four days after operation (Fig. 2). 

Follow-up, one year after operation. The patient reported no symptoms except 
dyspnea upon climbing a rather steep hill near her home, but in going up one flight 
of stairs she experienced no difficulty in breathing. There had been a weight gain of 
16 pounds. Examination revealed no evidence of metastases. An x-ray picture 
showed moderate retraction of the left chest, but heart and mediastinum were not 
greatly displaced (Fig. 3). The resting pulse was 74. The electrocardiogram was nor- 
mal. The vital capacity was 1,925 ¢.c., a gain of 325 over the preoperative record. 


CAsE 3.—W. S., male, aged forty-three years. Referred by Dr. Reeve Betts, 
Providence, Rhode Island. Carcinoma of left lung. Left pneumonectomy July 7, 
1934. There had been cough, hemoptysis, and pain in the chest for nine months. 
Recent pulmonary hemorrhages of 8 to 12 ounces had occurred. 


Studies: A roentgenogram of the chest showed an area of homogenous density 
involving both left lobes, slight displacement of the mediastinum toward the left, 
and an area of cavitation in the upper lobe. Bronchoscopy was performed by Dr. 
Happ at the. Rhode Island Hospital. A tumor was found in the left main bronchus. 
The biopsy report was epidermoid carcinoma. Other laboratory studies were nega- 
tive except for a white blood count of 16,500. The hemoglobin was 80 per cent. The 
vital capacity was not determined because of the danger of, precipitating a hemor- 
rhage. A pneumothorax was attempted but was unsuccessful. Repeated pulmonary 
hemorrhages occurred while the patient was under observation. A preliminary 
phrenic nerve paralysis was induced on July 3, 1934. No change in the frequency 
of the pulmonary hemorrhages was noted. 

Operation: July 7, 1934. Intratracheal cyclopropane anesthesia was used. Bleed- 
ing into the intratracheal tube occurred after its insertion. The operation was con- 
tinued, as it was felt that if the tumor was still confined to the lung and if a 
tourniquet could be placed around the hilum, the bleeding could be controlled. A 
posterolateral approach was used. Filmy adhesions surrounding the lateral and 
anterior surfaces of the lung were readily separated. The anterior mediastinum 
was palpated and was free of metastases. When the exploring hand was passed 
around to the posterior mediastinal area, a sudden hemorrhage into the pleural 
cavity occurred. The pulmonary artery was embedded and eroded by tumor tissue 
which extended into the mediastinum posteriorly. The hemorrhage was temporarily 
checked by a gauze pack. Finally, in order to control the bleeding, it was neces- 
sary to pass a mass ligature around the hilum. The lung itself was then amputated. 
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Interrupted silk sutures were placed in the stump in which there was infiltrated 
tumor. The wound was then closed without drainage. The original blood pressure 
of 160/80 mm. had dropped at the conclusion of the operation to 85/60 mm, The 
initial pulse was 150 and the final pulse was 140. 

Postoperative period: For twenty-four hours the condition was quite satis- 
factory. There was then a recurrence of the hemoptysis which later developed into 
a severe pulmonary hemorrhage, and the patient died suddenly forty-eight hours 
after operation. An autopsy revealed extensive mediastinal and pericardial exten- 
sions of the growth. Between the point of division of the bronchus and the carina, 
an erosion of the tumor had taken place which also involved the pulmonary artery. 
The pulmonary hemorrhages, both before and after operation, had been coming 
from this point. Had this fact been known the case would have naturally been 
rejected for exploration. The original bronchoscopy preceded the operation by two 
months. Because of severe hemorrhages which followed any examination, it was 
considered unwise to repeat the bronchoscopy. 

Comment: From the autopsy findings it was evident that a bronchoscopic exam- 
ination made at the time the patient was accepted for operation would have given a 
clue as to the location of the site of the hemorrhage and the presence of extensive 
mediastinal involvement. Obviously this case was a hopeless one. The performance 
of pneumonectomy was forced in this case during the course of thoracic exploration. 
It must be included among the unsuccessful pneumonectomy operations, nevertheless. 


CASE 4.—E. A., female, aged forty-four years. Pulmonary abscess. Left pneu- 
monectomy October 8, 1934. Referred by Dr. J. P. Kvaraceus, Brockton, Mass, The 
patient had had a slight cough with clear expectoration for three years. It was not 
until four months previously that her health began to fail noticeably. The cough 


became more pronounced, and pain in the left chest appeared. Dyspnea was present. 
The amount of expectoration increased to three ounces daily. The patient denied 
ever having hemoptysis. 

Studies: Chest roentgenogram revealed a rounded shadow near the left hilum of 
increased density. The shadow measured 3 by 3.5 em. in diameter. In the superior 
portion of the area of density a small fluid level could be seen. The lesion was 
well defined, and no reaction in the surrounding lung could be seen. The roent- 
genologist made a diagnosis of tumor of the lung. Bronchoscopy: The mucosa of 
the left upper and lower bronchi were reddened, and a slight amount of increased 
secretion was found. A tumor was not visualized. The blood examination was 
negative; the red blood count was 5,060,000, and the white blood count 9,100. During 
the observation period a normal temperature was maintained. The weight was 
149 pounds. 

Diagnosis: Because of the unexplained development of a persisting and increas- 
ing cough in a patient of forty-four years, a discrete shadow near the hilum in the 
x-ray picture, a normal temperature and a normal leucocyte count, a diagnosis of 
neoplasm was made. Exploratory thoracotomy was advised. Pneumothorax was in- 
stituted on September 21, and a 60 per cent collapse was obtained. The vital 
capacity was 1,500 ¢.c. at this time. Roentgenograms after the establishment of the 
partial pneumothorax showed no change in the contour of the dense shadow, and the 
lung was not adherent at a point adjacent to the area of density. 

Operation: October 8, 1934. Intratracheal cyclopropane anesthesia was used. A 
posterolateral incision was made and the pleural cavity entered in the fifth inter- 
space. A few fine adhesions were encountered, but otherwise the pleura was normal 
in appearance. A solid tumor mass, approximately 5 cm. in diameter, could be 
palpated within the center of the lung. The mass was slightly fixed to the structures 
in the hilum, but palpation of the hilum itself showed nothing abnormal, The 
mediastinum was not involved. The fissure line appeared normal. 
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Upon the basis of the findings at exploration a complete removal of the involved 
lung was decided upon. This was done without incident by using the tourniquet 
technic. There was no soiling. The bronchial stump was carbolized and permitted 
to retract in the mediastinum. The wound was closed without drainage. The 
operating time was sixty-five minutes. The initial and final blood pressure and 
pulse reports were 180/100, 140/90 mm., and 130 and 98, respectively (Fig. 4). 

Postoperative course: The progress of the patient after operation was satisfac- 
tory. There was no appreciable increase in the pulse rate or temperature. An 
oxygen tent was employed for four days. Repeated aspirations of the left pleural 
cavity were carried out, and all cultures of the fluid showed no growth. The wound 
healed without difficulty, and the patient was out of bed in eighteen days. She was 
discharged from the hospital on November 11, 1934, thirty-six days after operation. 
Thoracoplasty was not advised at this time because of the paucity of symptoms 


8 


é 
fz a) 


4 é 

Fig. 4.—Anesthesia record in Case Left pneumonectomy. Cyclopropane gas 
anesthesia. Intratracheal, closed system used with carbon dioxide absorption. Note 
comparatively slight variation in blood pressure, pulse and _ respiratory rates. 
Anesthetist, Dr. U. Eversole. 
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and of signs of disturbed respiratory or circulatory functions. The patient was 
fairly well for a six-month period, at the end of which time it was impossible to 
arrange a follow-up examimation. During the seventh month, her family physician 
advised me of her sudden death following a respiratory infection which resulted 
in pneumonia in the remaining lung. A two-day period of intense cyanosis preceded 
the signs in the right lung. An autopsy was not permitted. 

Comment: This case presents two important points for discussion. In the first 
place, could a positive diagnosis have been made. prior to pneumonectomy? Aspiration 
or transection of the lung was not considered a safe procedure. A clean resection 
of the involved lobe or lobes may be the only solution in such cases. In the second 
place, there is a definite possibility that the patient of that age (forty-four years) 
would have been better off with a thoracoplasty. Her relatively short survival after 
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the onset of a respiratory infection and the intense cyanosis that preceded death 
suggest that there was some mechanical disturbance present. Possibly the function 
of the remaining lung was interfered with as a result of emphysema due to a 
marked deviation of the mediastinum and heart to the left. 


Case 5.—H. C., male, aged thirty-seven years. Carcinoma of left main bronchus. 
Left pneumonectomy November 13, 1934. 

A persistent cough had been present for two and one-half years. During this 
time the patient was forced to go to bed for a period of a few weeks at different 
times because of fever and weakness. One month previously the character of the 
respiratory symptoms resembled whooping cough. Frequently the patient vomited 
during severe paroxysms of coughing. The patient weighed 218 pounds, and there 
had been no recent weight change. Other symptoms were unimportant. 

Studies: Chest roentgenograms showed a diffuse area of clouding extending out 
from the left hilum and reaching the periphery of the lung posteriorly in the 
seventh and eighth interspaces. The outline of a definite cavity could be seen in 
the area of increased density. Bronchoscopy was done by Dr. W. B. Hoover. Upon 
investigation of the left main bronchus a mass was found which partially occluded 
the lumen and prevented a view of the secondary bronchi. A biopsy was taken. 
Dr. Shields Warren reported a small cell carcinoma. The white blood count was 
16,000. There was no anemia. Other laboratory studies were not remarkable. 
Metastatic involvement could not be demonstrated. A left pneumothorax was 
initiated on November 2, and a fairly satisfactory collapse was obtained after the 
fourth refill. The vital capacity with the left lung under maximum collapse was 
2,600 c.c. The operation was carried out on November 13, 1934. Ethylene ether 
induction permitted the insertion of an intratracheal tube, then cyclopropane was 
used. A left posterolateral incision was made; the fourth to the eighth ribs were 
divided posteriorly, and the pleura was entered in the fifth interspace. There were 
no pleural metastases. The mediastinum was not infiltrated and the hilum was 
movable. Adhesions were divided, and the inferior pulmonary ligament was sepa- 
rated. An encircling incision was then made in the mediastinal pleura, the tissues 
were wiped with dry gauze until the hilum itself was elongated. Three pigmented 
lymphatie glands were dissected out. The location of the tumor mass within the 
main bronchus could be determined by palpation. It seemed to extend approximately 
2 em. medial to the bifurcation of the main bronchus. The proximal tourniquet was 
then applied and the cord adjusted so that it would include the visible lymphatic 
glands and also far enough up on the bronchus to include the tumor. Two long 
right-angled hemostats were placed in the hilum distal to the tourniquet cord to 
prevent its slipping and to separate the second tourniquet which was then set in 
position. Two mass ligatures of heavy silk were placed proximally to the first 
tourniquet. The division of the hilum was then undertaken, it being possible to 
leave a stump of not more than 0.5 em. beyond the proximal tourniquet. The end of 
the stump was carbolized. While interrupted sutures were being placed in the 
stump, the anesthetist reported the presence of blood in the intratracheal tube. 
Between 200 and 300 e.c. of blood were aspirated before sufficient sutures could be 
placed in the stump to secure the bleeding point. The dependent right lung be- 
came filled with blood, and efforts to drain this lung by suction or gravity were not 
successful. The patient died on the table forty-five minutes after the beginning 


of the operation. 
Comment: There is little doubt but that the main bronchus retracted out of 


the mass ligatures and carried with it one of the pulmonary vessels. Concealed 
bleeding occurred directly into the main bronchus and into the remaining lung. The 
difficulties in the management of such a complication are great. The cut bronchus 
is deep within the arch of the aorta. The pulmonary vessels are short, leaving very 
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little tissue with which to work. From this experience I have concluded never to 
trust the pedicle to mass ligatures but to insert transfixion sutures inside the prox- 
imal tourniquet before the hilum itself is divided. 

In this case examination of the removed lung showed that the tumor mass in 
the left main bronchus had been entirely included in the distal tourniquet. Further- 
more, a dissection of the mediastinum failed to disclose any involved glands. These 
facts suggest that it may be possible to use the tourniquet method of lung amputa- 
tion in some cases of carcinoma of the left main stem bronchus and completely 
remove the lesion. 


Case 6.—J. R., male, aged fifty years. Carcinoma of right lung. Right pneu- 
monectomy December 8, 1934. Referred by Dr. John B. Hawes, Boston, Mass. The 
patient had been failing in health for six months. Anorexia, weakness, and weight 
loss were the chief complaints. Cough and hemoptysis had been present for three 
months. Six weeks before admission to the New England Deaconess Hospital the 
patient began having pain in the right side. The weight had dropped from 166 
to 148 pounds. 

Studies: Roentgenograms of the chest showed a discrete rounded shadow in 
the central lung field on the right side. The shadow was about 8 em. in diameter 
and extended from the seventh to the tenth interspace posteriorly. The shadow 
became continuous with the chest wall laterally. Bronchography with lipiodol showed 
no relationship between the shadow and the major bronchi. A bronchoscopic exam- 
ination was made by Dr. W. B. Hoover. The report was essentially negative. There 
seemed to be some fixation of the right middle lobe bronchus. Roentgenograms of 
the skeleton showed areas of altered density in the cortex of the upper left humerus. 
Metastasis to this region was ruled out by multiple drill biopsies made from the 
left humerus. The other laboratory studies were negative except for a leucocytosis 
of 28,000 and an anemia (hemoglobin 74 per cent). Pneumothorax was instituted 
on November 25. The maximum collapse obtained was approximately 25 per cent. 
The lung in the region of the lesion was firmly adherent to the lateral chest wall. 
The vital capacity with the partial pneumothorax was 2,800 c.c. 

Operation: December 8, 1934. Cyclopropane was given intratracheally by Dr. U. 
Eversole. A posterolateral incision was made. One-inch segments of the fourth to 
the eighth ribs were resected medial to the posterior angle. The pleural cavity was 
entered above the lesion in-the third interspace. The lung was firmly adherent to 
the undersurface of the seventh, eighth, and ninth ribs. Within the lung itself a 
solid mass could be palpated which was approximately 8 cm. in diameter. Two- 
thirds of its substance was in the lower and the other third in the upper lobe. In- 
filtration of the hilum or mediastinum had not occurred. The removal of the entire 
right lung and involved chest wall was then planned and carried out. A second 
intercostal incision was made in the eighth interspace, and the fourth to the eighth 
ribs were sectioned again in the anterior axillary line. This detached completely 
the portion of thoracic cage which was infiltrated by tumor. The lung was then 
mobilized; tourniquets were applied at the hilum, transfixion sutures inserted and 
the hilum divided. The right lung and block of chest wall were then lifted out in 
one piece (Fig. 5). Bleeding occurred below the stump. It was found that it 
came from a vertical rent in the inferior vena cava. This opening was closed with 
a continuous silk suture. Interrupted sutures were inserted in the stump itself, the 
silk tourniquet thread was then loosened from the instrument and tied around the 
stump without dislodging the thread itself from the stump. The mediastinal pleura 
was partially sutured over the stump. The chest was closed without drainage. A 
rigid type of dressing to cover the soft area in the chest wall was made by in- 
corporating wooden tongue depressors in wide adhesive tape and fitting it to the 
chest wall. The operating time was two hours and fifteen minutes. The initial and 





68 THE JOURNAL OF THORACIC SURGERY 


final blood pressure were 130/80 mm. and. 80/62 mm., the pulse 90 and 120. The 
condition for four days was satisfactory, during which time an oxygen tent was 
used continuously and two transfusions were given. On the fourth day fluid as- 
pirated from the right pleural cavity was cultured. Streptococcus viridans and 
Staphylococcus albus were found. A trocar thoracotomy was done and a catheter 
inserted. On the fifth day rales appeared in the left lung, and later signs of con- 
solidation in the lower lobe. The patient died six days after operation. An autopsy 
revealed no evidence of metastatic involvement of the mediastinum or other tissues. 
Even though the tumor was large and had infiltrated the chest wall, a surgical ex- 
tirpation of the cancer-bearing tissue was possible. 














_ Fig. 5.—Drawing of right lung and portion of chest wall in Case 6. Adenocar- 

cinoma. Infiltration of chest wall in region of seventh, eighth and ninth ribs. No 
mediastinal or distant metastases. Block of lateral chest wall (five ribs) resected 
with lung in one stage. Posterolateral incision, tourniquet technic. 

Comment: The duration of operation was prolonged in this case by inadvertently 
tearing the inferior vena cava. The vertical diameter of the hilum (i.e., the distance 
from the pulmonary artery to the inferior pulmonary vein) on the right side in a 
large person is too great to be safely drawn together in one mass ligature or 
tourniquet. We were able to do it in Case 1 because the patient was of small 
stature and the hilum itself was not large. A separate ligation of the vessels in 
this case would have been a preferable procedure. 


CASE 7.—Patient, female, aged twenty-eight years. Multiple abscesses of both 
lobes left lung. Left pneumonectomy February 23, 1935. Referred by Dr. N. R. 
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Pillsbury, Braintree, Mass. A year and a half previously the patient had what was 
apparently pneumonia with effusion. Soon after the onset a single sputum examina- 
tion was reported positive for tubercle ‘%acilli. The patient entered a sanitarium in 
September, 1933, where she remained until April, 1934, then went home but was 
incapacitated because of constant coughing, weakness, and fever. In October, 
1934, she entered the Norfolk County Sanatorium where her course was progressively 
downhill. Admission x-ray pictures showed a homogenous density of the left lung 
with some shift of the heart to the left (Fig. 6). All sputum examinations in the 
Norfolk County Hospital failed to reveal acid-fast organisms. A diagnosis of sup- 
purative disease of the lung with bronchial stenosis was made. Needling of the 
chest ruled out the presence of fluid, and a partial pneumothorax was given. Follow- 








STENOSIS MAIN BRONCHUS 


Fig. 6.—Preoperative roentgenogram in Case 7. Multiple lung abscess involving both 
lobes. Bronchial stenosis. Left pneumonectomy. 

ing this the patient began to run a constantly elevated temperature and a rapid 

pulse. She was transferred to the New England Baptist Hospital on February 6, 

1935. 

Studies: Bronchoscopy was done by Dr. W. B. Hoover on February 7. He re- 
ported a congestion of the mucosa of the trachea and bronchi on the right. The 
openings of the bronchi of the middle, upper, and lower lobes were all well visualized 
on the right, and there was very little secretion aspirated from them. He was un- 
able to see the carina and it was inferred that the left main bronchus was entirely 
stenosed. There was a dimple marking the site of the left bronchus. It was, how- 
ever, impossible to pass a suction tube or a small Jackson fiber dilator into the left 
main bronchus. Dr. Hoover’s bronchoscopic diagnosis was complete stenosis of the 
left main bronchus. 
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A lipiodol injection was done. The bronchi on the right were normal. On the 
left a trace of lipiodol found its way into the left lobe and outlined a filiform lumen 
of the stenosed left bronchus (Fig. 7). While under observation the course was 
septic; the temperature ranged from 99° to 103°, the pulse from 110 to 160; cyanosis 
of the lips and finger tips was quite marked. Dyspnea was increasing, and an ex- 
hausting cough was unrelenting. The white blood count was 18,000, the hemoglobin 
64 per cent, and the vital capacity 900 c¢.c. 

Operation: February 23, 1935. Intubation was carried out under evipal (intra- 
venous) anesthesia, then a shift was made to cyclopropane. The chest was rapidly 
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Fig. 7.—Bronchogram in case of bronchial stenosis with multiple abscesses through- 
out both left lobes. (Case 7.) 


opened through a posterolateral incision. The visceral and parietal pleurae were 
covered with a thick grayish white exudate. The lung itself was edematous and of 
firm consistency. With the chest open and all adhesions divided there was no change 
in the lung size, and its surface remained between one and one and a half inches 
from the undersurface of the ribs. After the inferior pulmonary ligament and 
posterior adhesions were freed, a single tourniquet was applied and transfixion sutures 
were inserted. The lung was then amputated (Fig. 8). The tourniquet was loosened 
and the silk tourniquet thread tied around the hilum as an additional mass ligature. 
No further treatment of the hilum was given. Catheter drainage was established 
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Fig. 8.—Drawing of lung removed in Case 7. Note multiple lung abscesses through- 
out both lobes. 
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Fig. 9.—Anesthesia record in Case 7. Left pneumonectomy performed in a toxic 
patient with a resting pulse between 120 and 140. 


Cyanosis was present before the 
anesthetic was given but cleared with the administration of high concentrations of 
oxygen given with cyclopropane, 
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through a separate trocar opening and the wound closed. The operating time was 
fifty-five minutes. The initial pulse rate of 140 climbed to 160 during the operation, 
but at its conclusion the pulse was 120. The starting blood pressure was 75/45 mm., 
and the concluding blood pressure was 140/90 mm. (Fig. 9). 

Postoperative course: There was an improvement in the condition of the patient 
from the time of the operation until her discharge from the hospital. At no time 
during the postoperative period was her condition so serious as it was during the two 
weeks’ observation period prior to operation. The coughing ceased. The pulse rate 
was less fluctuant and during the first two weeks averaged 15 to 20 beats slower than 
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Fig. 10.—Postoperative roentgenogram in Case 7. Exposure made eight weeks after 
left pneumonectomy. Note relatively small size of the left pleural space. 


the preoperative rate. Constant gentle suction was applied to the catheter drain, On 
the tenth day the upper part of the posterior incision was opened, and Dakin’s 
tubes were inserted and passed into the pleural cavity. Constant through-and- 
through irrigation of the cavity was then established. Normal saline for the most 
part was used, but, if the drainage material thickened, one-half strength Dakin’s 
solution was substituted. 

The patient was discharged from the Baptist Hospital on March 30, five weeks 
after the operation, to continue her convalescence in the Norfolk County Hospital. 

A follow-up examination was made eleven weeks after operation. The patient had 
gained in strength and appearance remarkably. She did not complain of cough or 
dyspnea, The temperature was normal; the pulse rate remained around 100. The 
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posterior wound was granulating. The catheter drain was still in place. <A 
thoracoscope was introduced in the wound and the interior of the pleural cavity 
inspected. All surfaces of the pleura were clean. The clearance between the heart 
and the chest wall was less than 2 em. X-ray picture of the chest at that time is 
shown im Fig. 10. 

Comment: This patient presented a desperate situation. There were multiple 
lung abscesses which could not drain through the natural channels because of a 
practically complete bronchial stenosis. In addition, the lung surface was completely 
separated from the chest wall by 2 to 3 em. The preliminary pneumothorax ag- 
gravated the condition by increasing the obstruction to bronchial drainage. A 
diaphragmatic paralysis would probably have had a similar effect. Thoracotomy 
and cauterization of the lung were considered, but empyema would have surely re- 
sulted. It would have been impossible also to provide drainage of all the purulent 
collections before the patient died of the disease. We, therefore, came to the con- 
sideration of a one-stage complete extirpation of the involved lung. Subsequent 
events proved that in completely freeing the patient of this large septic reservoir 
recovery could take place. A decision regarding subsequent thoracoplasty has not 
been made. 


CASE 8.—M. C., female, aged fifty-nine years. Carcinoma of left upper bronchus. 
Left pneumonectomy April 8, 1935. Referred by Dr. James E. Fish, Boston, Mass. 
Marked dyspnea had been present for two years, following an acute onset with 
fever. A chest roentgenogram at that time showed pneumonie consolidation of the 
right lower lobe which cleared in two weeks’ time. Shortly after the development of 
dyspnea, pain in the left chest aggravated by exertion appeared. Choking spells 
had recently occurred. Cough was present but was not a prominent symptom. The 
patient had lost 25 pounds in weight. 

Studies: The chest x-ray examination showed clouding in the ‘upper third of the 
left lung with the heart and mediastinum displaced to the left. In the oblique view 
an oblong area of increased density could be seen near the hilum. Bronchoscopy: 
A mass was found protruding into the left main bronchus. The report on the 
biopsy specimen was ‘‘carcinoma simplex.’’ All other studies were essentially nega- 
tive. No evidence of metastasis could be discovered upon physical examination, and 
an x-ray examination of the skeleton was negative. A left pneumothorax was in- 
stituted on March 24 and a free pleura found. 

An intrapleural thoracoscopic examination was made on April 2. The pleura was 
normal, The hilar region was not fixed, and the vessels entering the hilum pulsated 
normally. It was inferred from the thoracoscopic examination that no pleural or 
mediastinal metastases had taken place. 

Operation: April 8, 1935. Intratracheal cyclopropane anesthesia (Dr. U. Eversole). 
An anterior approach was used. A curved incision was made from a point beneath 
the left clavicle carrying it medially and downward over the sternum to the xiphoid 
process. The pectoralis major muscle was divided in the direction of its fibers. 
The first to the fourth ribs were sectioned parasternally, and the pleural cavity was 
entered through the second interspace. A wide exposure of the left pleural cavity 
and anterior mediastinum was obtained. The upper lobe was completely collapsed 
and the lower lobe partially so. A mass could not be palpated in the hilum or lung. 
The mediastinum appeared normal to palpation, and enlarged glands were not found. 

The pleura over the anterior surface of the hilum was divided; the pulmonary 
vessels were isolated and tied with three chromic catgut ligatures (two in the prox- 
imal and one in the distal side). The pulmonary artery was treated first, then the 
superior pulmonary vein. Since the inferior pulmonary vein was beneath the 
bronchus, it was the last vessel to be ligated. Traction was then made on the lung 
and the left main bronchus visualized. The tumor extended in the main bronchus 
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1 em. medial to the origins of the secondary divisions (Fig. 11). One mass ligature 
and one transfixion ligature of silk were placed around the left main bronchus about 
1.5 to 2 em. medial to the growth. The bronchus was then divided and the proximal 
cut end immediately carbolized. No further treatment was given to the bronchial 
stump. It was permitted to retract within the mediastinum, and the pleura was 
sutured over it. The wound was closed without drainage. 

Postoperative course: For the first five days the patient’s progress was sur- 
prisingly good. On the fifth day a small abscess could be seen forming around 
one of the sutures in the lower part of the incision. This suture was removed, and 
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Fig. 11.—Drawing of left lung of Case 8. Small cell carcinoma completely oc- 
cludes the upper bronchus and projects 2 cm. into left main bronchus, Anterior 
approach. Separate ligation of pulmonary vessels and bronchus. 


the wound was separated for the distance of one inch and packed. A culture of the 
pleural fluid was sterile at this time, however. Two days later the pleural fluid 
was cultured again and Staphylococcus albus found. <A trocar thoracotomy was 
done, a catheter inserted, and constant suction applied. The anterior incision re- 
quired opening up further throughout its lower half. Since this part of the in- 
cision was directly over the heart and mediastinum, care was taken to provide free 


drainage. 
At the present writing, seven weeks after operation, the patient is out of bed 
but has not been discharged from the hospital. Recovery seems a certainty. The 
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anterior wound is granulating rapidly, and the pleural cavity is clean. The 
temperature is normal, and strength is being regained rapidly. 

A recent x-ray picture shows the remaining space in the pleural cavity to be a 
small one. The pleura has thickened 2 to 3 em. both on the mediastinal and on the 
costal side. A decision regarding thoracoplasty has been deferred. 

Comment: The anterior approach and the separate ligation of vessels of the 
hilum permitted the complete removal of a tumor in the left main bronchus. An 
infection in the anterior wound made the postoperative management of the case 
a difficult one. 


SUMMARY 


A report is given of eight patients in whom a pneumonectomy has 
been performed. Five of the eight patients recovered. 

Difficulties which arose in the management of the unsuccessful cases 
have been pointed out. 

A successful one-stage pneumonectomy for pulmonary suppuration, 
with stenosis of the main bronchus and marked sepsis, is included 
(Case 7). 

The present attitude in regard to exploratory thoracotomy for sus- 
pected but unproved carcinoma of the lung is presented. 

Comments as to preliminary pneumothorax and anesthesia have been 


made. 
The factors upon which the choice of the thoracie approach depend 


have been given. 

The advantages of separate ligation of the structures in the hilum and 
the indications for mass ligation have been outlined. 

The subject of wound closure and the necessity for subsequent thoraco- 
plasty has been discussed. 
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DISCUSSION ON ‘‘RECURRENCE OF BRONCHIECTASIS FOLLOWING MASS LIGA- 
TION OF THE HILUS OF A LOBE,’’ BY DR. H. L. BEYE; ‘‘ THE PEDICLED 
MUSCLE FLAP IN THE CLOSURE OF PERSISTENT BRONCHOPLEURAL 
FISTULA,’’ BY DR. OWEN H. WANGENSTEEN; AND ‘‘PNEU- 
MONECTOMY FOR MALIGNANT AND SUPPURATIVE DISEASE 
OF THE LUNG,’’ BY DR, RICHARD H. OVERHOLT 


DR. HOWARD LILIENTHAL.—I am greatly thrilled by these presentations, and 
particularly the last one to which we have had the pleasure of listening. It backs up 
what I said at the Chicago meeting when I was president of this Association; I 
stated then that in fifty years we would be looked upon as cowards because we did 
not treat tumors of the lung and of the chest in the same way that we treated 
tumors in other places. I see that it is not fifty years, and that I have been lucky 
enough to see the day when my prophecy is being fulfilled. 

In the anterior approach mentioned by Dr. Overholt, when there is suppuration, 
I have had good luck with continuous suction drainage with a little silent electricai 
motor which does not disturb the patient and might save a counterdrainage opening. 

I noticed that Dr. Overholt used the tourniquet; method in the infected cases. I 
wish to call your attention to a little machine designed by Dr. Carr and made by 
Pilling in which there is a little block of metal which acts as a knot. One may tie 
the ligature very tight by mechanical means. The ligature is large in caliber (this 
machine will crush a piece of garden hose). The little piece of metal is left inside 
and will come away when the lung necroses. 

Electrocautery may be all right, but I greatly favor the high frequency electric 
scalpel and I think I am the first to report a considerable number of chest cases in 
which it has been used. I use it for the skin and obtain primary union. The 
principal thing is to make a quick incision, If you make it slowly, you won’t get 
primary union, I have heard of two cases (I have not been able to trace them) in 
which, when the high frequency current was used inside of the chest and the heart 
came under its influence, immediate death occurred. I mention this simply as 4 
warning not to employ this kind of electric current within the thoracic cavity. 


DR. NORMAN BETHUNE.—First I should like to express my admiration to 
Dr. Overholt for his very beautiful work. The second thing is in regard to some 
of these points of technic, I think that the final decision, whether dissection of 
the hilus is safe or not, cannot be made yet. I have lost one patient on the table 
from uncontrollable hemorrhage, while dissecting, foolishly enough, I believe now, 
through a tumor that was invading too far into the hilus to be removed entirely. 

That is my own experience. I have seen another surgeon lose two patients on 
the table from dissection of the hilus through uncontrollable hemorrhage. 

I think that a mass ligation possibly is the safest thing. I do not agree with Dr. 
Overholt that one cannot get as close to the mediastinum with mass ligation as 
one can with dissection. I believe one can. 

My experience with this is limited to two cases in the use of silver wire as a 
mass ligation. It combines the temporary tourniquet which must be put on, and, in 
addition, is the permanent means of controlling the blood supply of that lobe. We 
are trying out the wire in different diameters, using No. 16 or 18 pure silver wire. 
When passed through a flame and annealed, it is almost as flexible as the window 
cord rope used in the ordinary tourniquet. The ordinary tourniquet is a floppy 
thing. You put it around the lobe or around the entire lung, and it lies irregularly 
until it is tightened. The wire takes the form that you please. 

I have made a stronger appliance for tightening this wire. Give the tourniquet 
two or three twists, cut one end of the wire off, pull the other end out of the chest 
wall through the wound and there you have a combined temporary tourniquet and 
permanent control of blood vessel hemorrhage at the same time. 
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On the closure of fistulas, in the paper by Dr. Wangensteen, and the fixation of 
the upper lobe in lobectomies, I only wish to report some other cases of success 
with the tale method. It does not seem to do any harm, It is simple, and in con- 
tradistinction to the dextrose method it does not produce pleural effusion, I have 
also used the tale to close bronchial fistula through the thoracoscope. I succeeded 
in one and failed in one other case. Livingston and Adams’ method of the ap- 
plication of 35 per cent silver nitrate to the bronchus through the thoracoscope has 
succeeded in one case and failed in two others. 























Figs. 1-4. 


DR. CAMERON HAIGHT.—Dr. Overholt is to be congratulated on his remark- 
able successes. I should like to discuss briefly the management of the postoperative 
convalescence in cases of one-stage pneumonectomy for bronchogenic carcinoma. 
As drainage is not employed, there is a rapid accumulation of serum in the empty 
pleural cavity. The serum soon organizes, as pointed out by Rienhoff. My discus- 
sion will be limited to a means of obtaining obliteration of the pleural cavity through 
retention of the serum in the chest, provided, of course, the serum remains sterile. 

During the first several days after operation, large quantities of the pneumo- 
thorax air and, usually, small amounts of fluid must be aspirated. The intrapleural 
pressures are regulated daily so that a moderately negative pressure is maintained, 
and so that the mediastinum will occupy its normal position. As the pneumothorax 
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air is gradually withdrawn, its place is taken by accumulating serum. A sufficient 
quantity of the latter is then aspirated daily or every other day, so the mediastinum 
will continue to occupy a midposition at the time when loculation of the fluid be- 
comes evident (usually from six to seven days after operation). A sufficient amount 
of fluid is allowed to remain, so that the pleural cavity will be completely filled with 
organized material. 

Fig. 1 shows a portable roentgenogram of a carcinoma patient three days after 
a total left pneumonectomy and after the removal of a large quantity of air, The 
pleural cavity is seen to be about half filled with fluid. Fig. 2 illustrating the con- 
dition twelve days after operation, and following the additional removal of air 
as well as some fluid, was made with the patient lying on the unoperated side. 
There is a small residual hydropneumothorax limited to the mesial and upper portion 
of the thorax. The solid area of density occupying the lower two-thirds of the chest 
and the axillary portion of the pleural cavity is organized material. The roentgeno- 
gram of the following day, Fig. 3, shows the hydropneumothorax pocket to be re- 
duced in size after the further aspiration of a small amount of fluid and air. A 
second area of loculation may be seen. Fig. 4, made three months after operation, 
shows the pleural cavity to be completely filled with organized material, The 
mediastinum has shifted only slightly toward the affected side. A subsequent film 
five and one-half months after operation showed no further retraction of the 
mediastinum. It has not been necessary to perform a thoracoplasty, because the 
pleural space has been entirely obliterated and because progressive retraction of the 
mediastinum has not occurred. 

The intramediastinal amputation of the stem bronchus, as advocated by Dr. Over- 
holt, is of advantage not only in completely eradicating the carcinoma, but also 
in obtaining air-tight closure of the bronchus. The bronchial stump will retract 
high into the mediastinum; the loose mediastinal tissues will tend to seal the stump 
and prevent its reopening. 

Dr. Beye has mentioned the use of moistened gauze as a means of isolation of the 
lower lobe at the first stage of the pulmonary lebectomy. There is a tendency for 
gauze to retract from the most mesial portion of the lobar hilum and, therefore, to 
permit the space between the hilum and the surrounding tissues to become oblit- 
erated. This complication can be prevented by covering the lobe to be removed 
with a thin rubber cap, whose free edge is stitched to the mediastinal end of the 
hilum. At the second stage, the hilum, as well as the lobe, will be found entirely 
free of adhesions. The mass ligature can then be applied high on the pedicle, centrai 
to all bronchiectatic portions of the lobe. 


DR. EVARTS A. GRAHAM.—I, too, wish to add*my word of congratulatiun to 
Dr. Overholt. I think that the problem of total pneumonectomy is, in the first place, 
largely a matter of solving technical difficulties which I feel are not yet by any 
means solved, and, in the second place, as applied to carcinoma of the bronchus 
particularly, I believe that we are in a state where it is going to be necessary to 
define the indications for total pneumonectomy perhaps a little better. 

In regard to the technical problems, it is my opinion, at least, that at the present 
time there can be no standardization of this operation of total removal of the lung, 
largely because of ignorance as to what is the best procedure to follow, an ignorance 
which will disappear perhaps after there is a much larger total experience available 
than there is at the present time. 

There are many different kinds of cases which one encounters at operation. There 
are patients who have no adhesions at all; these are patients from whom it is easy 
to remove the lung and in whom an anterior approach is the ideal procedure. There 
are other patients, at least in my experience, for whom, because of such extensive 
adhesions, one is totally unable to accomplish anything with an anterior approach. 
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There is another group of patients in whom there is so much induration perhaps 
from carcinoma, possibly also from inflammation on the mediastinal aspect of the 
lung that it is extremely difficult, at least for me, to obtain an adequate exposure 
of the situation present through an anterior incision. On the other hand, from an 
ideal standpoint, I believe that the an‘erior incision is the correct procedure be- 
cause of the fact that it permits one to get at the vessels separately before doing 
anything to the bronchus. There will, however, probably always be cases, in which 
the anterior procedure will not be effective, or will make the operation too hazardous. 

The main difficulty, in my opinion, with the operation of total pneumonectomy 
for carcinoma at the present time is solving the problem of keeping the stump per- 
manently healed. I have listened with interest to Dr. Overholt’s discussion. I have 
used all the procedures which he mentioned. I have, however, encountered leakage of 
the bronchial stump at most unexpected times. For example, I had one woman who I 
considered was ready to be discharged from the hospital, three and a half weeks 
after total removal of the left lung, when suddenly a bronchial fistula opened. Dur- 
ing the night she aspirated a large quantity of fluid which we had left present in 
the pleural cavity, and she died the next day with a lung which was filled with this 
bloody fluid, which was present in the pleural cavity. 

I wish also to say that we cannot yet be sure whether it is altogether a desirable 
thing to allow the mediastinum to come over to the extent which we saw, for ex- 
ample, in one of the slides shown here. I am not sure that we shall be satisfied ten 
years from now to let fluid organize in the chest cavity, which will inevitably result 
in a greatly thickened pleura. I think before we can answer such a question that 
is will be necessary to see these patients five years, ten years from now, and see 
how much disturbance they have from dyspnea and because of emphysema which will 
have developed in the other lung. This condition one sees often in tases of old 
fibroid tuberculosis. Many of these patients are promptly relieved of their dis- 
tressing symptoms by thoracoplasty. It would seem to me that the same situation 
might exist here. 

Now again I feel that some patients who have been operated on for carcinoma 
of the bronchus will die because a thoracoplasty has not been performed after a 
stump has opened late, from some accident in healing, if you will, as in the case of 
which I spoke, even when the bronchial stump has been closed over with mediastinal 
pleura. If such a patient had had a thoracoplasty with obliteration of the pleural 
space, there’ would have been no opportunity for a large amount of fluid to collect 
and to remain, and the death from drowning which occurred in this patient whom 
I mentioned would not have occurred. 

In closing, I wish to mention one other problem which has confronted us, an-1 
that is the problem of starting the total pneumonectomy and finding ourselves, be- 
eause of technical difficulties, unable to get the lung out. A patient upon whom 1 
operated the latter part of January presented such difficulties. The carcinoma was 
in the lower left lobe bronchus. I did a lobectomy, but for technical reasons, be- 
cause of extensive adhesions, I was not able to get above all the tumor in the 
bronchus. We gave this patient deep x-ray therapy through the open wound, a 
cauterizing dose with the skin flaps turned up, at the suggestion of Dr. Sherwood 
Moore in charge of the Department of Roentgenology. By using this procedure 
there was no danger of burning the skin flaps. The remaining portion of the car- 
cinoma in the bronchus completely disappeared and has remained disappeared at 
least for a period of six weeks when there was the last opportunity to examine the 
patient. He has since gone home. He lives out of town. Unfortunately, he has 
developed some evidence of cerebral metastasis in the meantime. 

I present this procedure merely as one which may help in cases in which it is im- 
possible to remove the tumor satisfactorily. 
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DR. EDWARD D,. CHURCHILL.—Dr. Beye’s communication interested me be- 
cause it so beautifully reproduces clinically the animal experiments of Holman that 
demonstrate the reestablishment of the circulation under the conditions which he out- 
lined. 

In regard to lobectomy and bronchiectasis, I am still using both one- and two- 
stage operations and feel that each has its own special indications. In the two- 
stage operation a delay of months between the two stages is highly desirable. The 
patients frequently show improvement with a gain of weight and a reduction of the 
sputum to a minimum amount following the first-stage procedure. This constitutes 
freeing adhesions, cutting the pulmonary ligament, rubbing the pleural surface with 
gauze, and closing the chest without drainage. 

I recommend the use of silk within the pleura in the first-stage operation, because 
catgut knots cause an exudative reaction followed by localized areas of firm ad- 
hesions. 

The problem of total pneumonectomy is a very exciting one at the moment. My 
experience is limited to eight cases with an operative mortality of 50 per cent. This 
includes one patient who died of a perforated duodenal ulcer on the twelfth day. 
Of the patients who got well, two have died subsequently of metastases. 

A point that interests me is the question of lobectomy versus pneumonectomy in 
carcinoma of the lung. I do not think we want our enthusiasm for pneumonectomy 
to carry us beyond the point of recognizing that a great many patients may possibly 
be cured, or at least derive palliation, by lobectomy. Until we know more about the 
operation of total pneumonectomy, I shall continue to employ lobectomy if it is 
possible by so doing to remove the primary tumor. If metastases are present in the 
bronchial glands, the growth is almost certainly out of bounds, and we should confine 
our surgery to the simpler and safer palliative procedure. 

I feel that there are unsolved physiologic as well as technical problems involved in 
the removal of one entire lung. We have no way of satisfactorily testing the func- 
tion of the contralateral lung unless total pneumothorax can be instituted on the 
involved side. This is frequently impossible. In the age group of patients who 
present themselves with primary carcinoma of the lung, the incidence of fibrosis, 
emphysema and other pathologic conditions that interfere with respiratory function 
will be high. It is hoped that a method may be devised for determining preoper- 
atively the function of each lung. 


DR. HARRY BALLON.—I should like to discuss Dr, Beye’s paper. I do not 
understand the significance of the term ‘‘recurrence’’ in his presentation. This is 
perhaps entirely due to the fact that I missed the point of his paper. Is one to 
conclude that it was hoped that the application of a mass ligature about the entire 
hilus would accomplish a cure of the bronchiectasis in his case? If so, is not such 
a procedure hazardous? 


DR. AMBROSE L. LOCKWOOD.—TI wish to congratulate Dr. Overholt and his 
associates, and Dr. Graham and his associates, and Dr. Churchill, and also the other 
distinguished members of this Association who made us more or less conscious of 
primary carcinoma of the lung. I want to cite two cases which I have recently 
had, which I believe were mishandled, and for that reason I should like to. bring 
them to the attention of this Association. 

In November, a man about forty-five years of age presented himself with what 
I thought was a primary tumor in the right chest. We checked him thoroughly from 
head to foot. In operating I approached the tumor through a lateral incision and 
found an extensive carcinoma that had spread into the chest wall and was so ad- 
herent throughout that I decided it would be unwise to go further. In palpating this 
growth I found it had already broken down centrally; so I removed a wide portion 
of the chest wall, took off the entire anterior part of the growth, left the chest wide 
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open, planted radium needles in, and hit them hard with a tenth x-ray therapy. 
But six weeks later, after the patient had left the hospital and was at home, he com- 
plained of severe pain on the left side of his adbomen. We were at a loss to 
account for this, but in taking further x-ray pictures to see whether there was spinal 
involvement, we found what appeared to be a mass high up in the left side of the 
abdomen. This turned out to be a tumor of the suprarenal on the left side. Going 
back over his history, we found that he had complained of pain low down, over the 
kidney area, when he entered the hospital but it was more or less minimized and 
not taken seriously. The man died. At autopsy an extremely large suprarenal tumor 
was found. I believe that tumor was there when I first saw the patient, and I 
do not believe I was justified in touching him surgically at all. It was astounding 
how the tumor in the chest wall cleared up with the radium and the tenth x-ray 
therapy. Although there was a bronchial fistula left, it cleared up so that one would 
think the cancer was eradicated. Autopsy showed such was not the case. 

Seven weeks ago another patient presented from Halifax, referred by an excellent 
physician. He had found a large hypernephroma, so large that he did not feel like 
dealing with it surgically. We checked this patient thoroughly, and we were also 
of the opinion that he had a hypernephroma. We thought he was a bad risk and 
that his blood picture was not quite as good as we would expect to find in a man 
of forty years of age with a short history and with such a big mass. 

I operated on the patient, expecting to remove a hypernephroma, but found an 
adenocarcinoma of the suprarenal on the left side, which the pathologist said in his 
opinion was a secondary growth. This patient was in the hospital sixteen days; a 
day or two before he left, he complained of some distress in the right chest, and he 
continued to complain of this. A week after he was out of the hospital, he re- 
turned, looking fairly well, but his main complaint was that he had a pain in his 
chest. The internist could not find any trouble there; but an x-ray picture showed a 
good-sized tumor in the medial aspect of the right lung. 

We take anteroposterior roentgenograms of all patients who present themselves 
for examination. At the original examination the roentgenologist had reported 
a small peculiar shadow in the right chest, but did not want to commit himself on 
it, and the two or three or four consultants who saw this patient all looked at the 
x-ray picture and thought it was a little calcification probably that they could not 
account for otherwise. They did not think it was metastasis. It was just a faint 
shadow that did not look to me like metastasis; it looked more like a little scarring 
that you could not account for otherwise. He returned in six weeks with a good- 
sized tumor. 

I think neither of those cases should have been dealt with surgically because of 
the high incidence of metastasis of primary lung carcinoma to the suprarenal. 


DR. H. L, BEYE.—I agree with Dr. Lilienthal that the high frequency cautery 
knife is a two-edged sword when used within the thorax. It seems to me, however, 
that one is entitled to accept the risk which its use entails in cases in which one 
has to deal with such tough, unyielding adhesions that their division by any other 
method would be extremely difficult technically and would carry considerable risk, 
particularly that of tearing lung tissue. We have been fortunate in having had no 
untoward effects. 

Our experience parallels that of Dr. Churchill, in that patients suffering from 
bronchiectasis who have had adhesions induced have sometimes made striking symp- 
tomatic improvement. I wonder whether such improvement might have to do with 
an increase in the blood supply to the crippled lobe through the induced adhesions, 
i.e., the development of a collateral circulation. 

Replying to Dr. Ballon’s question, following ligation of the lobe hilus it was ex- 
pected that removal of the necrotic lobe would be carried out subsequently as «an 
additional surgical step. The character of the discharge through the drainage 
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wound was, however, such as to lead to the conclusion—obviously erroneous, in the 
light of subsequent events—that disintegration of the lobe had taken place and that 
it was being discharged through the wound. 


DR. RICHARD H. OVERHOLT.—Dr. Lilienthal mentioned the use of the Carr 
metal ligature. I feel that the placement of any metal foreign body in the chest 
would certainly increase the risk of this operation, that in a certain number of 
patients death will occur when such a ligature device is dislodged. Certainly one- 
half of the patients can be carried through pneumonectomy without infection. A 
secondary operation to remove the metal box seems an unnecessary addition to 
the pneumonectomy operation. 

In the 8 patients that we have operated upon, there was one death on the table. 
Of the 7 remaining patients, none had a leak of the bronchus, and none had hemor- 
rhage; so I feel it is unnecessary to put any metal object in the chest at the time 
of the primary operation, leave it in and run the risk of getting into trouble when 
it comes out. 

Dr. Bethune mentioned the mass ligature as a safer operation. The one patient 
whom we lost on the table was a person of 220 pounds; the hilum was large. The 
mass ligature was simply too broad to include all the structures in it, and I am 
sure if we had used the separate vessel ligation, we could have carried the operation 
out safely. I also feel very strongly that for most tumors we shall have to use some 
sort of an operation in which the bronchus is treated separately in order to be 
sure to get inside the tumor. 

I was very glad indeed to have Dr. Haight discuss the postoperative appearance 
of the chest and the part that the coagulation of serum plays in the obliteration 
of the space. I was also glad that Dr. Graham concurred in the feeling that most 
of these patients will have to have thoracoplasty. Most of them are past middl¢ 


age; they will not withstand the displacement of the mediastinum and heart and 
quite likely the majority of them will at some time need a thoracoplasty. 





THE EVALUATION OF INTERPLEURAL ADHESIONS BY 
OBLIQUE ROENTGENOGRAPHY 


Wit REFERENCE TO INTRAPLEURAL PNEUMONOLYSIS IN 
PuLMoNARY TUBERCULOSIS* 


Cameron Harent, A.B., M.D.,f AND 
CarLeton B. Perce, A.B., M.S., M.D.t 
ANN Arsor, MICH. 


HE incomplete preoperative visualization of interpleural adhesions 
in the routine frontal roentgenograms of certain cases has been a 
cause for comment that the x-ray studies are frequently misleading. 
Adhesions previously considered operable have been found on tho- 
racoscopic examination to be of such extent that division cannot be 


accomplished. 

Preoperative fluoroscopic study of the thorax in varying degrees of 
rotation is frequently employed. These transitory observations, how- 
ever, are often not recorded on films. In a series of cases under con- 
sideration for intrapleural pneumonolysis, we have used the stereo- 
scopic oblique films to supplement the frontal projection in order to 
obtain additional information regarding the character of the ad- 
hesions. This is of value in the decision as to the advisability of 
thoracoscopy and the probable result of pneumonolysis. 

Although thoracoscopic inspection and pneumonolysis offer the final 
solution of the divisibility of adhesions, it is of importance,to deter- 
mine the character of the suspension or fixation of a lung so far as 
possible before operation. We believe that adequate roentgenologic 
examination will conclusively demonstrate in certain cases that opera- 
tive division is impracticable. In such patients thoracoscopy becomes 
inadvisable. 

The roentgenographie visualization of interpleural adhesions is de- 
pendent upon their physical properties, as determined by morphology, 
position or direction, and the amount of surrounding pneumothorax 
as a contrast medium. The differentiation of the various types is 
difficult when they are projected in but one plane. For instance, a 
pleural string or cord may be confused with the edge of a fold; a 
funnel- or fan-shaped adhesion may be simulated by a foreshortened 
fold. A pleural shelf may retain a small puddle of fluid, so as to 
simulate the appearance of retained fluid in an intrapulmonary eavity 
projected through partially expanded lung. 


*Read before the Eighteenth Annual Meeting of the American Association for 
Thoracic Surgery at New York, June 3, 4, 5, 1935. 
From the Departments of Surgery{ and of Roentgenologyt, University of Michigan. 
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Considerable information as to the character of the parietal attach- 
ment of axillary adhesions can be gained by routine frontal stereo- 
scopic roentgenograms. On such studies, however, it is impossible to 
evaluate fully and often to detect those adhesions which reach the 
parietal wall mesial to the plane of the lateral margin of a partially 
expanded lung. It is important to expose such suspending adhesions 
in a plane at a right angle to the direction of the x-ray beam in order 
to avoid foreshortening or complete obscuration by overlying lung. 
The degree of freedom of the lung from mediastinal fixation or sus- 
pension usually may be determined in the frontal view. Minor, yet 
important, adhesions in the costovertebral gutter would not, however, 
be visible. Further, fixation of the lung, wherein pulmonary tissue is 


- 





Fig. 1.—Position of patient for anterior oblique roentgenography: (a) right anterior 
oblique; (b) left anterior oblique. The elbows are approximated to rotate the scapulae 
outward and anteriorly. The angle of rotation is not necessarily the same for both 
projections. The optimum rotation for each projection has been determined by pre- 
pal fluoroscopy. In this illustration there is more rotation in the left anterior 
oblique. 


approximated to the thoracic wall by means of an obliterative pleuritis 
of appreciable extent, is more common in the same area. This also 
may be entirely obscured in the frontal projection. 

The oblique view in fluoroseopie examination of the chest has been 
used since the inception of roentgenology. In 1896, Francis H. Wil- 
liams ealled attention to the advisability of the rotation of a patient 
through several angles during fluoroscopy of the chest. The ex- 
perienced fluoroseopist is well aware that only a slight shift in the 
angle of projection will lose for him the definition of a hitherto promi- 
nent shadow, or interpose the shadow of contiguous lung or skeletal 
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parts. It is often difficult to transcribe fluoroscopic observations, 
transitory at best, into words or sketches with the exactness required 
for detailed study and accurate guidance on thoracoscopy. 

By close cooperation between fluoroscopist and technical assistant, 
the optimum angle for projection of the adhesive structures can be 
reproduced at the time of exposure of the films. Stereoscopic views 
at such angles afford opportunity for close scrutiny and consultation 
at some leisure. When properly exposed, such films permit the deter- 
mination of much minute detail as to length, breadth, thickness and 








a. 











Fig. 2—(a) Frontal projection. The large left upper lobe cavity is suspended by 
multiple apical adhesions and a poorly visualized apparent fold at the level of the 
second rib, anteriorly. 

(b) The right anterior oblique view demonstrates a broad dense anterior spool 
adhesion that was obscured in the frontal projection by the superimposed lung. There 
is fixation of the apex superiorly by a fold. 

(c) The left anterior oblique view shows several posterior band adhesions and the 
broad fixation of the apex. Thoracoscopy confirmed the roentgenologic findings. 
= division was not attempted because of numerous tubercles on the parietal 
pleura. 


direction, as well as relationship of the adhesive structures to the 
underlying pathologie process. 

In this series the stereoscopic anterior obliques were commonly 
used. The anterior oblique projection permits better control of the 
position of the scapula than the posterior oblique. The patient should 
be in the erect position, preferably standing. It is possible to obtain 
satisfactory films, however, with the patient sitting on a stretcher or 
a stool, if unable to stand. The optimum position for the arms is ac- 
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Fig. 3.—Right hemithorax. (a) Frontal projection, the lower lobe cavity. is sus- 
pended by a long narrow adhesion, and the upper lobe by two apparently similar 
adhesions. (b) Left anterior oblique view showing the anterolateral aspect of the lung. 

(c) Right anterior oblique view showing the posterolateral aspect. The two ad- 
hesions at the level of the second and third ribs (anteriorly) in the frontal projec- 
tion, are seen in the oblique views to be posterolateral rather than anterolateral. 
The oblique films demonstrate an insufficient rotation in the absence of fluoroscopic 
control. <A gross anterior adhesion, indicated in b by the arrows, was not evident 
in the frontal. Because of insufficient rotation the partially expanded lung continues 
to obscure it in the left anterior oblique. (Compare with Fig. 3, e.) 

Right hemithorax, after thoracoscopic division of posterolateral adhesions. (d) 
Frontal projection. (e) Left anterior oblique view. The thick anterior spool is pro- 
jected end-on and obscured by iung in the frontal view. Satisfactory rotation in the 
left anterior oblique (e) now permits better visualization of the true extent of this 
gross adhesion as compared with b. Open pneumonolysis resulted in complete col- 
lapse of the lung (not illustrated). 
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complished with both hands on top of the head and elbows touching, 
or approximated, in front. 

The exposures have been made routinely in a moderately full in- 
spiratory phase of the respiratory cycle. Expiration in some cases 
may increase the compression of the lung sufficiently to make that 
phase preferable. We have not observed a sufficient number in this 
phase to permit comment at the present time. 

The exposure time for the oblique studies is twice that used for the 
frontal projection. The kilovoltage is varied according to the postero- 
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Fig. 4.—(a) Frontal projection. This patient was referred for intrapleural pneu- 
monolysis because of two residual cavities in the left lung. The edge of a pleural 
fold is visible through the lower cavity. A fluid level is present in both cavities. 
oe is active disease with a suspected but not definite cavity in the right upper 
to) 

(b) Right anterior oblique view. (c) Left anterior oblique view. The oblique films 
demonstrate broad fixation of the cavernous lung to the thoracic wall. In the right 
anterior oblique view, three separate cavities, each with a fluid level, can be seen in 
the anterolateral portion of the lung. In the left anterior oblique, a fourth cavity 
without a fluid level is approximated to the thoracic wall. The oblique studies show 
conclusively that pneumonolysis is impracticable and that thoracoscopic inspection is 
contraindicated. These also demonstrate the value of the oblique projection in the 
visualization of a suspected cavity in the fully expanded contralateral lung. The 
large cavity in the right lung can be well seen in both oblique projections. 


anterior diameter of the chest, focus-plate-distance 72 inches. This 
maintains a uniformity of film density which permits better compari- 


son at the several angles. Overexposure will prevent differentiation 
of thin suspending adhesions and some areas of fixation. 
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The oblique stereoscopic roentgenograms have been used in forty 
cases under consideration for intrapleural pneumonolysis. Operative 
inspection of the adhesions has been afforded in thirty cases, thoracos- 
copy alone being employed in twenty, thoracoscopy and open pneu- 
monolysis in eight, and open pneumonolysis alone in two. 

The oblique roentgenograms were of definite assistance in twenty- 
four of the thirty patients subjected to operative inspection. Of the 
six cases in which the obliques were considered to be of no assistance, 
technical errors in exposure of the films were present in two. The 
frontal projection films had adequately revealed all the adhesions in 
one of these and in three of the remaining cases. In the sixth patient, 
inadequate fluoroscopic control with improper rotation at the time 
of exposure of films led to misinterpretation. 

In three of the ten patients not operated upon, the oblique roent- 
genologic examination demonstrated the inadvisability of intervention 
because of extensive apical fixation with underlying cavity in two 
cases, and a broad area of lateral fixation in one. In addition, in one 
of the early cases in the series the patient was subjected to open 
pneumonolysis, although the oblique films demonstrated the cavernous 


apex to be fused broadly to the thoracic wall. Extrapleural separa- 
tion of the adherent lung could not be carried out. In view of this 
and subsequent experience, thoracoscopy and pneumonolysis would 
not be considered in the presence of x-ray evidence of extensive fixa- 
tion of a cavernous area. Operation was not performed for clinical 
reasons in the remaining seven cases. 


A major advantage of the oblique projection is the visualization 
of areas wherein the lung is so fixed to the thoracic wall that success- 
ful release by operative intervention is precluded. Closely associated 
with this is the demonstration of the fixation or suspension of the 
lung in areas not seen in the frontal view. Such adhesions may pre- 
vent adequate collapse when other associated suspension of the lung 
is apparently amenable to surgical approach. As a corollary, the 
oblique studies may demonstrate freedom from adhesions in the areas 
obseured by partially expanded lung when divisible lateral adhesions 
are present. They are thus of value in the indication of the probable 
success of pneumonolysis. . 

The oblique roentgenograms also permit visualization of some areas 
of suspension which are seen only partially in the frontal plane, but 
which on rotation are brought into full profile. Further, when the 
frontal stereoscopic orientation of adhesions does not permit accurate 
localization either anteriorly or posteriorly, the oblique studies will 
demonstrate their true position. This information is of importance 
as a guide in the introduction of the thoracoscope and cannula, in that 
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it affords definite knowledge of the direction of the adhesion and the 
location of its parietal insertion. 

The delineation of cavities both on the same side and in the contra- 
lateral lung may be accomplished by oblique roentgenography when 
the cavernous area is not well shown in the frontal view. 


CONCLUSIONS 


1. Oblique stereoscopic roentgenograms have been used preopera- 
tively to supplement the rouiine frontal stereoscopic films in cases 
under consideration for intrapleural pneumonolysis. 

2. The oblique studies have been valuable in the better demonstra- 
tion of the character of those adhesions shown in the frontal pro- 
jection, and in the visualization of adhesions obseured by a partially 
expanded lung. 

3. The further demonstration of the position and direction as well 
as the parietal insertion of the suspending adhesions has been of 
definite value for guidance in thoracoscopy. 

4. The information gained by the oblique studies has shown thorac- 
oscopy to be inadvisable in certain patients. 

5. Preliminary fluoroscopic examination is necessary for the deter- 
mination of the optimum angle of rotation of the patient at the time 


of exposure of films. 





PNEUMOTHORAX BY OPEN OPERATION 


FRANZ Torek, M.D. 
New York, N. Y. 


N PRESENTING this subject I do so with some hesitancy, for, instead 
of relating the successful outcome in a fairly large number of cases, I 
have operated in only three cases, each of which terminated fatally, al- 
though death ensued from causes other than the operation itself. In 
the first case life could not have been saved by any method whatsoever, 
as the disease was too far advanced. In the second ease the patient’s 
decline was ushered in by an error in the after treatment, and in the 
third case death was caused by an intercurrent disease. So, all I can do 
is to relate my experience with these cases and, on the basis of this 
experience, offer my proposal of a method of dealing with similar ones. 
When a cavity in a tuberculous lung fails to heal or at least to 
diminish in size within a reasonable time, artificial collapse of the lung 
by the establishment of pneumothorax according to Forlanini’s method 
is usually accepted as the proper treatment. The lung is thus put at 
rest, and the cavity is given a chance to collapse with the formation of 
fibrous tissue. 

This method naturally presupposes the possibility for air to enter the 
pleural cavity through the needle as soon as the parietal pleura has been 
pierced. When, in consequence of an adhesive pleuritis, the visceral 
pleura has, however, become attached extensively to the parietal pleura 
and no place can be found for the needle to enter, the Forlanini method 
is impossible of execution. Unfortunately this condition is found quite 
frequently; it has been estimated at 27 per cent of the cases in which 
pneumothorax was indicated; and in those eases thoracoplasty, complete 
or partial, has usually been considered the only alternative. 

Thoracoplasty has gradually become more and more radical. Where- 
as formerly it consisted in a resection of a portion of the ribs, it now 
concerns the removal of the ribs in their entirety, from the costovertebral 
articulation to the sternum and, according to some, even including a 
portion of the sternum. This radical procedure has been found neces- 
sary to insure a perfect collapse, as there was no certainty that the 
cavities would close if a portion of the ribs remained. 

The operation of thoracoplasty has to be performed in several stages, 
not only so that the magnitude of the total operation may be lessened, 
but especially so that the mediastinum may adjust itself gradually to 
the lack of support incident upon the removal of the bony wall. This 


Read before the Eighteenth Annual Meeting of the American Association for 
Thoracic Surgery at New York, June 3, 4, 5, 1935. 
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loss of support for the mediastinum is greater after thoracoplasty than 
after pneumothorax, even if the latter has resulted in a satisfactory 
collapse; for, although the mediastinum moves over to the well side in 
pneumothorax, it must rarefy the enclosed air to do so. The negative 
pressure thus created on the pneumothorax side helps to some extent to 
steady the mediastinum. 

Considering these drawbacks of thoracoplasty it occurred to me in 
1914 to bring about the collapse of the tuberculous lung by another 
surgical procedure, namely, the establishment of pneumothorax by open 
operation. An intercostal incision, about 15 em. long, through the fifth 
space or above or below this, is carried down to'and through the parietal 
pleura. The adhesions between this and the visceral pleura are sepa- 
rated with great caution under the guidance of the eye, at first with a 
blunt instrument, then with the fingers. Where adhesions are very firm, 
they are divided by sharp dissection or the electric knife, keeping close 
to the thoracic wall to avoid the danger of entering a cavity. In this 
way it is possible to obtain a collapse which is as nearly perfect as 
the degree of infiltration of the lung will permit. Whether one should 
always go to that extreme limit will be considered later. The wound is 
closed by a few pericostal sutures, suture of the pleura and intercostal 
muscles, the outer muscles, superficial fascia and skin. 

The first case, operated Jan. 26, 1914, was that of a female, thirty 
years old, who, in addition to a bad cough of long standing, had suffered 
for several weeks from chills and fever. After seven weeks’ hospital 
treatment during which she did not improve but continued to have 
evening temperatures around 103°, I was called to see her. There was 
a tuberculous infiltration of the entire left lung and a large eavity 
(Fig. 1 A): A part of the right lung was also involved. Heart, bron- 
chial tree, and trachea were drawn over to the affected left side. A large, 
partly filled cavity was seen between the fourth and the sixth inter- 
costal spaces near the root of the lung. On the right side the upper 
and middle lobes were affected. The outlook seemed absolutely bad, an 
impression which was confirmed at the operation when the entire lung 
from apex to base, was seen to be strewn with tubercles. 

The operation was performed in the manner described above. Owing 
to the adhesions the lung remained fully distended after the parietal 
pleura had been eut. ~The head of the table was now lowered to facilitate 
the flow of the contents of the cavity out through the mouth. The ad- 
hesions were separated as described. On one gauze compress a trace of 
broken-down tissue was seen, suggestive of a possible injury to the 
cavity. The wound was closed. Soon after the operation a subcutaneous 
emphysema manifested itself, reached its height on the following day, 
then subsided and disappeared by the end of the second week. 

Although this seemed to be an absolutely hopeless ease, it is inter- 
esting to note the temporary improvement following the operation. The 
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temperature, which rose immediately after the operation, subsided soon 
and by the end of the first week was almost normal. Cough was present 
on the second and third day but then subsided most markedly, so that 
for several days in succession there was no cough at all. Dyspnea, 
present in the first four days, disappeared thereafter completely. An 














Fig. 1A4.—Case 1. An extensive process in the ieft lung with marked adhesions. 
Heart, trachea, and bronchial tree have been drawn to the left. Between the fourth 
and sixth intercostal spaces near the root of the lung there is a large, partly filled 
cavity. On the right side the upper and middle lobes are affected. 


x-ray picture taken on the ninth day showed a perfect collapse and 
almost no exudate, so that, if there was any injury to the lung, it must 
have been minute (Fig. 1 B). At the end of the second week signs of 
infection appeared which I attributed to an injury to the cavity, but 
the clear postoperative picture makes this assumption somewhat doubt- 
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ful. The temperature rose again but subsided after proper drainage 
had been instituted. The outlook now seemed fairly bright, but in 
the beginning of the fifth week a diarrhea of such severity set in that 
it could not be controlled, and the patient died in a few days from in- 
testinal tuberculosis. This case has been published before.* 








Fig. 1B.—Nine days after operation. Complete collapse of the lung. The mediastinal 
organs are now shifted toward the right side. The cavity in the left lung is no longer 
recognizable. <A faint indication of an exudate, Emphysema of the skin. 


The lesson from this case was, first, that it proved the possibility of 
accomplishing at least a temporary improvement and, second, that even 
in so extreme a case one should not risk an injury to the lung in order 
to save a few minutes. I surely would have searched for a possible 
lesion, had I not been swayed by the one wish to close up as quickly as 
possible so as to return the patient to her bed alive. 
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About that time the operation of thoracoplasty began to gain more 
and more advocates, and, as that was an extrapleural operation, I also 
viewed it with favor and allowed the establishment of pneumothorax 
by open operation to sink into oblivion. But since thoracoplasty has be- 
come so radical as to amount in many cases to a complete decortication 
of one side of the chest, there are considerations which should not be 
overlooked. Besides the fact that its mortality is by no means neg- 
ligible, it has other undesirable attributes. Thus it deprives the thoracic 
organs of their natural protection by the arched ribs. An accident 
which would ordinarily cause a fracture of the ribs may, in the absence 
of these, result in a much more serious injury to the internal organs. 
Another consideration is the fact that after thoracoplasty there is no 
possibility of reexpanding the lung. In most cases this would not be a 
drawback. Nevertheless, there are cases that seem to be permanently 
arrested, and in these a reexpansion might be desired. Again, some pa- 
tients after thoracoplasty complain of pain in the scapular region, prob- 
ably on account of maladjustment concomitant with the new anatomic 
relations. Furthermore, thoracoplasty is a causative factor in the de- 
velopment of scoliosis. Dr. Walter Galland, of the Orthopedic Depart- 
ment of Lenox Hill Hospital, recently told me that in every case of 
thoracoplasty he has studied a scoliosis with rotation of the vertebrae 
was found. Dr. J. D. Bisgard has made extensive studies on the sub- 
ject of thoracogenie scoliosis, not only on patients who had thoracoplasty 
performed, but also in animal experimentation. This scoliosis may not 
be of great clinical importance but should nevertheless be kept in mind. 

My second operation was performed on December 1, 1934, almost 
twenty-one years after the first. In that case the lung was not injured 
at the operation. I did something, however, which at the time of the 
operation I considered particularly good, but which two and one-half 
months later gave rise to an accident the possibility of which had not 
occurred to me. At the operation I found the lower part of the pa- 
tient’s lung to be in rather good condition, so that there was apparently 
no necessity of causing its collapse. The cavity was in the upper lobe. 
I left the lower lobe attached not only to the diaphragm but also by a 
narrow margin to, the lowest part of the outer wall. I did this in order 
to help steady the mediastinum. As will be seen later, this proved to 
be an unwise step. In the upper part of the lung, at the site of the 
cavity, there were very firm adhesions which could not be released by 
blunt dissection without the danger of injury to the lung. These were 
divided close to the thoracic wall with the electric knife. There was no 
injury to the lung. 

The patient felt remarkably well after the first two or three days of 
moderate dyspnea. Many manometric readings and some refills were 
made in the subsequent course. Fluid exudate was removed a number 
of times. This was tinted with blood at first. The pleural exudate was 
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examined repeatedly, and cultures were made to ascertain whether any 
infection had occurred. The fluid during the first two and one-half 
months was invariably found to be sterile (Fig. 2 A and B). 

Now an important change took place. As I have already stated, the 
lower part of the lung had been allowed to remain attached to the 








A. 


Fig. 2.—Case 2. A, Cavity in upper part of left lung. B, Same case two and one- 
half months after operation. The fracture of the fourth rib was made intentionally 
at the operation to gain better access to the apical adhesions. Collapse is complete. 





A. 


Fig. 3.—Case 2. A, Exudate in the left pleura, not massive enough to conceal the 
presence of a portion of lung which had been left attached at the costophrenic angle. 

B, Exudate, much larger than in preceding picture, now completely conceals the 
lung. When a needle was introduced to tap the pleura, it was believed there was 
nothing but fluid below the level seen in this roentgenogram, with the result that the 
lung was punctured, causing the formation of valvular pneumothorax and changing 
the heretofore sterile exudate into a tuberculous empyema. 


diaphragm and to the outer wall in order to steady the mediastinum. 
The x-ray picture (Fig. 3 A) shows this attachment, inasmuch as a 
small aerated patch shines through the moderate exudate. Somewhat 
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later, when more fluid had accumulated, this aerated patch was not 
visible (Fig. 3 B), and, judging from the x-ray picture alone, one would 
assume that all the area of shadow beneath the fluid level indicated ex- 
udate and nothing else. Unfortunately at that time there occurred a 
change of assistants, and the new assistant felt he could with impunity 
insert a needle at any place below the fluid level seen in the roentgeno- 
gram. The next day auscultation revealed very loud sounds, whistling 
and musical in nature. It was evident that the needle had pierced the 
lower attached portion of the lung before reaching the fluid and had 
punctured a small bronchus on its path. In the hope that the puncture 
would close spontaneously, no immediate interference was undertaken. 
Instead of the puncture closing, however, this accident resulted in the 
formation of a valvular pneumothorax, and the patient’s dyspnea in- 
creased markedly. A needle was introduced to eliminate air and fluid. 
This time the examination of the fluid exudate, which heretofore had in- 
variably been negative, revealed a great number of tubercle bacilli. 
Drainage was now established with the use of the Touroff instruments. 
This gave immediate relief, but the acute tuberculous empyema which 
had arisen required frequent irrigation. The patient failed gradually 
and developed a rapidly spreading tuberculosis of the other lung to 
which he sueeumbed about four and one-half months after the operation. 

The third ease was that of a female patient who had a large cavity 
in the right lung. Besides general treatment for years, pneumothorax 
had been tried repeatedly without success. When I saw her, she had 
about two ounces of sputum a day, always positive for tubercle bacilli. 
The right diaphragm was paralyzed through an evulsion of the right 
phrenic nerve two and one-half years previous. I was asked to operate. 

In this ease none of the errors of the previous cases was committed, 
and, as in both the preceding eases, the wound healed promptly. The 
sutures were removed on the fifth day, and a revision on the seventh 
day showed the healing to be firm. This patient, however, developed 
pneumonia involving the lower lobe of the left lung on the fifth day 
following operation. Oxygen treatment and cardiac stimulation held her 
until resolution of the pneumonic infiltration manifested itself by the 
disappearance of bronchial breathing and, in its stead, the appearance 
of many moist rales. The stage of resolution is often the most critical 
period of pneumonia, resulting either in recovery or in death. In this 
ease it was followed by death. Pneumonia in such a ease is a very serious 
complication, for, with the entire right lung collapsed and the lower 
left lobe affected by pneumonia, there remained only one lobe out of 
five capable of proper function. 

Viewing this case after its fatal termination I feel inclined to east the 
blame on too long a narcosis, owing to my desire to perform a complete 
and perfect operation. Shortening the narcosis could be done in the 
first place by performing the operation under local anesthesia up to the 
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time that the pleura is entered, and in the second place by not insisting 
on a complete collapse but attaining a fair degree of collapse, sufficient 
to give easy access to the needle for subsequent refills. 

These cases, taken in summary, bear evidence for the following points 
in favor of the method. All three, even the extremely sick first patient, 
stood the operation itself very well. In all three the cough was 
promptly relieved, and the sputum became negative for tubercle bacilli. 
In all three the wound healed promptly, the sutures being removed about 
the fifth day. Finally, it is always possible to establish complete collapse, 
if that is desired. Of greater importance, however, is the consideration of 
the unfavorable incidents met with in these three eases. In the first case 
the extreme illness of the patient and my desire to avoid a death on the 
operating table induced me to place rapidity in operating above other 
considerations, so that in spite of the suspicion of a possible slight in- 
jury to the lung I did not stop to investigate and repair it. The injury, 
if any, must have been very slight, inasmuch as the x-ray picture taken 
nine days after the operation showed scarcely any exudate. Although 
this patient’s death was not the result of a pleural infection but was 
due to intestinal tuberculosis, it would have been proper to search for 
the possible damage and repair it by suture. It would have been still 
better to avoid any risk of damage by separating only those adhesions 
that would give way with comparative ease and to leave the care of the 
firmer adhesions for a later time instead of insisting upon a complete 
pneumothorax at the time of the operation. This plan would seem to 
be indicated especially by the experience with the Jast case, in which 
there was no injury to the lung but the operation was prolonged and 
the patient developed pneumonia possibly because of a long narcosis. Of 
course this is only a conjecture, for in the second case the operation 
was not any shorter than in the third case, but the patient did not de- 
velop pneumonia. Nevertheless, the possibility of a causative relation 
between narcosis and pneumonia should be admitted. In the second 
ease the accident of puncturing the lung by the aspirating needle, due 
to the fact that the lung had intentionally been left attached at the 
costophrenic angle in order to give support to the mediastinum, requires 
consideration. Either the retention of this lung adhesion should be con- 
sidered unwise or one must make sure that everyone who may subse- 
quently have charge of the patient is informed of this attachment of 
the lung and the danger it involves if tapping becomes necessary. My 
own feeling is that the lung should not be left attached there, as one 
cannot tell in whose hands the patient will be at some future time. 

In the attempt to draw a conclusion from these cases my recommenda. 
tion for a method of procedure is as follows: 

1. Incision down to the pleura, about 15 em. long, under local an- 
esthesia, beginning with a paravertebral nerve block at the selected 
intercostal space, 3 em. distant from the spinous processes, injecting 
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10 e.e. of a one-half per cent solution of novocaine. A similar injection 
is made in the space above and the space below to control these when 
pericostal sutures are placed to close the wound. The nerve block is fol- 
lowed by a regional block through extensive infiltration of the muscles 
and other soft tissues over the entire field of the proposed incision. The 
infiltration of the intercostal muscles may perhaps best be deferred until 
they are laid bare. 

2. The patient is now narecotized for the intrapleural portion of the 
operation. 

3. The parietal pleura is incised. As the two pleurae are adherent, 
one cannot see the respiratory movement through this layer, hence great 
caution is necessary at this step. 

4. The adhesions between the parietal and the visceral pleura are 
separated, both above and below the incision, at first with a blunt, smooth 
dissector like Kocher’s, then with a finger. Finally, with the help of 
retractors, more fingers and even the whole hand are introduced. The 
lung should be liberated from the outer wall all the way down to the 
diaphragm to prevent the accident that occurred in the after-treatment 
of the second ease, then upward, forward and backward as far as the 
separation can be done without any force or difficulty. Where there are 
firm adhesions, I would leave them alone at this stage and consider their 
separation, either by the Jacobaeus method or by open operation, at a 
later stage, when the patient has had ample time to reeover through 
the partial pneumothorax. 

5. The administration of the anesthetic is now interrupted and the 
wound is closed, under the local anesthesia which is still effective, at first 
by a few pericostal sutures and by fine sutures through intereostal mus- 
eles, endothoracie fascia, and pleura. Next the large muscles are re- 
united in two layers, then the superficial fascia and finally the skin. 
Thus the general anesthesia is reduced to a very short time by refrain- 
ing from establishing a complete collapse in one stage. When the patient 
has recovered from the operation, x-ray studies will show when refills by 
the customary methods are indicated. 
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DISCUSSION OF PAPERS ON ‘‘THE EVALUATION OF INTERPLEURAL ADHESIONS 
BY OBLIQUE ROENTGENOGRAPHY’’ BY HAIGHT AND PEIRCE; AND 
‘*PNEUMOTHORAX BY OPEN OPERATION’’ BY TOREK 


DR. JULIAN MOORE.—I think Dr. Haight has brought out a very clear-cut 
demonstration of how we can gain more information of the character of adhesions, 
and it is a study that is well worth while. [I do not believe, however, that one can 
tell by any manner of x-ray studies whether an adhesion can be actually divided 
or not. The only way I know to do it is to look at it with a thoracoscope. But 
certainly Dr. Haight has shown more adhesions than you can see in any other 
manner, and shown more of their character. I cannot help feeling, as I reported 
two years ago, that the operation of open pneumolysis is more dangerous than that 
of thoracoplasty and should be reserved for only those patients in whom a thoraco- 
plasty cannot be done and in which the «dhesions cannot be divided by the closed 
method. 


DR. E. S. WELLES.—Dr. Moore has said exactly what I was going to say. I 
think Dr. Haight has helped us a good deal in this contribution of oblique x-ray 
pictures. They certainly show up adhesions that do not show in the front views, and 
I think very likely he can demonstrate in some of those oblique pictures the im- 
possibility of cutting adhesions by the Jacobaeus method, but I think one must 
always bear in mind what Dr. Moore has just said, that if there is any question in 
one’s mind at all as to the possibility of cutting the adhesions, the thoracoscope 
had better be used, because repeatedly in patients whom we have examined with 
the ordinary films (the straight anteroposterior ones), I have been very doubtful 
as to the possibility of cutting adhesions and have been pretty sure that we could 
not do anything, but I have given the patient the benefit of the doubt and inserted 
the thoracoscope, and I have assured the patient ahead of time that we would do 
him no harm by looking, and very likely would not be able to do anything. The 
patients are willing to have you look, because it is a very minor affair to insert the 
thoracosecope and look around. In a certain number of those cases we have found 
when we got in that we could accomplish a great deal more than we thought we 
could from the x-ray picture, and I am sure that there will be a good many of 
these beautiful oblique pictures of Dr. Haight’s which look discouraging and in 
which one can still get in and do something even though one only partially frees 
the lung. I think that must always be kept in mind, and if there is any doubt in 
your mind at all, look before you give the patient up. 


DR. POL. N. CORYLLOS.—I am very sorry that I was delayed this morning 
and did not hear Dr. Haight’s paper. I perfectly agree* with the author and with 
Drs. Welles and Moore who said in the discussion that adhesions should be sectioned 
only when their length, shape, and structure do not expose to danger of hemorrhage 
or injury of the lung and production of pleuropulmonary fistula, spontaneous 
pneumothorax, and empyema. In unilateral cases, thoracoplasty is a much less 
dangerous and more efficient procedure than a difficult and involved intrapleural 
pneumonolysis. 

It is, of course, different with bilateral cases. The only chance of these patients 
is a successful collapse with pneumothorax of one lung definite or temporary, so 
that the other can be taken care of by means of either pneumothorax or thoracoplasty. 
In these cases one has to go the limit; they are very instructive because repeatedly 
they have shown me that, or the one hand, we can often safely accomplish more than 
we had anticipated, and, on the other hand, that very severe complications may ensue 
after extensive pneumolysis. 
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As for the radiographic methods which may help in the determination of the 
number, site, and nature of adhesions, we have been using lately, at the suggestion 
of Dr, Ornstein, anteroposterior and posteroanterior radiograms, the patient placed 
in an accentuated lordotic position. Whatever may be the information given by 
these methods, it is only by direct exploration of the adhesions with the thoracoscope 
that one caf form a precise opinion upon their nature and their operability. 

In his paper, Dr. Torek with his usual thoroughness, discusses the problem of 
open -pneumolysis when adhesive pleurisy is present. The results in his cases were 
disastrous. This is of lesser importance, however, because disasters may occur with 
the best procedures and in the hands of the most skillful operators. There is much 
to be said for the surgeon who has the sincerity and the courage to present failure. 
In thoracic surgery, still at its beginning, every opinion, especially when it comes 
from men such as Dr. Torek, should be heard with attention and carefully dis- 
cussed, Personally I cannot agree with the rationale of such an attempt. I believe 
that in cases of extensive pleuropulmonary adhesions of the chest wall a forcible 
and blind separation of the lung from the parietal pleura is a very dangerous 
affair. It exposes to tearing of the diseased lung and empyema often with mixed in- 
fection which is our stumblingblock in surgical treatment of pulmonary tuberculosis. 
If we agree that in closed pneumolysis it is dangerous to cut short and wide pleural 
adhesions even under the direct control of adequate visualization, it is obvious that 
the danger will be much greater when we endeavor to liberate adhesions even through 
a large opening of the chest but which will never allow us to see adequately all 
the adhesions. On the other hand, especially in advanced cases, such a procedure 
constitutes a very serious and shocking operation. I cannot see the usefulness of 
the production of pneumothorax in such cases when a thoracoplasty is not only much 
less dangerous but also an incomparably more efficient procedure. Last but not least, 
I think that it is not advisable to open a pleural cavity when the underlying lung 
and pleura are infected with tuberculosis. We all know, and Dr. Torek better than 
any one else, the catastrophies which follow drainage of pure tuberculous empyemas, 
and the tremendous therapeutic difficulties of empyema when mixed infection is added 
to them. 


DR. L. 8. PETERS.—I should like to back up my surgical friends, Dr. Moore 
and Dr. Welles. I think that when persons reach the desert, they have been divested 
of money, and it is necessary to do an exploratory thoracotomy rather than to sub- 
ject them to too many x-ray negatives, and I find in our work there that we are 
able to determine whether or not we shall do an intrapleural pneumolysis after we 
have done an exploratory thoracotomy. 

I still feel like Dr. Coryllos, that anything you can do to avoid a thoracoplasty is 
a good thing, and I think too little attention is being paid to intrapleural pneumolysis. 
I still, as an internist, do not believe that we should subject patients to open opera- 
tion for pneumolysis in preference to an intrapleural pneumolysis by the closed 
method, because I think the one is radical surgery and the other is more or less 
minor surgery. In none of our cases have we found any deleterious results from 
the operation except in a very small percentage of cases; nothing compared, I 
would say, to the open method. 

T still make a plea for closed intrapleural pneumolysis rather than radical surgery 
such as thoracoplasty. 


DR. E. J. O’BRIEN.—I did not want to say anything, and was not going to, 
but I think when men whose names mean so much as Dr. Peters and others cast 
such reflections on thoracoplasty that something should be said. I do not think 
that the operation deserves any such remarks as were made by Dr. Peters. Thoraco- 
plasty is too well established, and the results of it are too well known for such 
statements, and they are going to do a lot of harm, not in this Society, but outside. 
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Dr. Fishberg wrote an article a year or two ago that did more to set back 
thoracoplasty in the minds of those uninformed as to its value than anything that 
has happened in some time, and such statements as those just made by Dr. Peters 
will again do the same thing. 

I have the utmost respect :’or Dr. Torek, but I think when you suggest that such 
a serious procedure as one that had a mortality rate of 100 per cent be used in 
preference to a thoracoplasty with its low mortality rate, and with the excellent 
results being obtained from it, it is wrong, and a lot of harm can come from it. 


DR. LEO ELOESSER.—I am afraid that we have embarked on one of our 
traditional altercations. 

Following Dr. Torek’s paper a good many years ago I did five open pneumolyses 
and then stopped them because everybody seemed to be so much against them, but 
recently I have done some more, and I think in certain instances that they are 
quite feasible and the results have been good. I have had no complications from 
them. I think that one has to do them gently, and that the sine qua non for a suc- 
cessful operation is a perfectly equable anesthesia, in which the patient breathes 
quietly when his chest is open. 

I also would like to say that I am sorry to have had a great deal of trouble with 
closed pneumolysis, and I envy Dr. Stivers and Dr. Moore who have had so little. I 
suppose the secret of their success lies in the fact that they are at sanatoriums where 
they can follow their patients day in and day out, almost hour by hour; whereas a 
person who is not in such intimate contact with his patients has not the constant 
watch over them which is necessary to carry intrapleural pneumolysis through to 
success. 

I have had more complications with closed methods than with open ones. I 
think, therefore, that while certainly closed pneumolysis is the method of choice for 
severing adhesions, open pneumolysis may be indicated in patients in whom the 
closed method is not feasible. 


DR. HOWARD LILIENTHAL.—TI cannot refrain from voicing my opinion that 
there ought not to be anything like standardization in the treatment of a disease 
of this kind. The physician and the surgeon should work together. The surgeon 
should be the one to select the operative procedure. The physician should state that 
in a given case medicine has reached its limit. Then you should put yourself in 
the place of the patient. Standardization in the present stage of thoracic surgery dis- 
ease is all wrong. 


DR. CAMERON HAIGHT.—I quite agree with Dr. Welles and Dr. Moore that 
thoracoscopy offers the final solution of the divisibility of adhesions. We feel, 
however, that with the use of oblique films we are occasionally able to spare cer- 
tain patients thoracoscopic inspection when the x-ray pictures conclusively demon- 
strate that divisibility is impracticable or impossible. 


DR. FRANZ TOREK.—As I said in the beginning, I had quite some misgivings 
on the advisability of bringing this method to your attention as a possible oc- 
easional substitute for the well-established operation of thoracoplasty, as my ex- 
perience with it was so limited that I could bring out only the pitfalls met in its 
performance and my conclusions as to the way in which these could be avoided. 

Dr. Coryllos evidently had not heard my paper correctly, because he speaks of 
pneumonia in my second case. That patient, however, did not have pneumonia at any 
time. He furthermore assumed that these operations had been followed by tubercu- 
lous empyema and that tuberculous empyema was practically bound to ensue as a re- 
sult of the open operation. These cases, however, would tend to prove the very 
opposite to be-true, for in none of them did empyema follow as a result of the 
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operation, The only tuberculous empyema among them occurred in the second case, 
and that did not occur until two and one-half months after operation, when the 
assistant brought on an infection of the pleura by puncturing the lung. There is no 
good reason why a clean operation carefully performed under the guidance of the 
eye should bring on a tuberculous empyema. 

Dr. Peters says he prefers the closed method of pneumonolysis to the open 
method. So do I, and if any one misunderstood me, I am only too glad to have 
the opportunity of emphasizing the fact that my operation is not to compete with 
that of closed pneumonolysis but is intended only for cases in which closed pneu- 
monolysis is impossible on account of adhesions between visceral and parietal pleura 
of such extent as to obliterate the pleural cavity. The performance of closed 
pneumonolysis, however, presupposes the existence of pneumothorax without which 
the Jacobaeus instrument cannot be introduced. 

As to the high mortality to which Dr. O’Brien alludes, I can only say that the 
very object of this presentation was to bring that fact, as well as its causes and 
its avoidance, before this Society. It is often more important to show why people 
die than to report successes. 

It seems Dr. Eloesser understood perfectly what I wished to bring out, and I 
certainly agree with Dr. Lilienthal when he says that standardization is impossible 
in these cases. 


DR. JOHN ALEXANDER.—It seems to me that there is no room to doubt 
that oblique roentgenograms occasionally furnish valuable information about an- 
terior or posterior adhesions which are obscured by the lung in the usual postero- 
anterior films. The information furnished is sometimes so definite that the surgeon 
van logically decide in favor of or against operation in cases in which the postero- 
anterior stereograms give insufficient evidence for the determination of operability. 
When doubt does exist as to operability after careful roentgenologic study, we leave 
the final determination to actual thoracoscopic inspection. We feel, in short, that 
oblique films have the virtue of reducing the percentage of doubtfully suitable cases. 

With regard to Dr. Torek’s presentation of the operation of wide thoracotomy 
for the division of exceptionally short mediastinal or costal adhesions, we wholly 
agree that the operation is a valuable one in a small group of patients. We feel 
that this operation should not be used unless thoracoscopic inspection of the ad- 
hesions has shown that they cannot be safely divided by closed intrapleural pneu- 
monolysis and, furthermore, that the open operation should not be used unless 
thoracoplasty (or some combination of less extensive operations) is contraindicated. 
Open intrapleural pneumonolysis is, therefore, almost entirely reserved in Dr. 
Haight’s and my clinic for those patients with extensive bilateral active tuberculosis 
in whom bilateral collapse therapy is probably necessary and in whom thoracoscopy 
has clearly shown that the division of the adhesions by the closed method would be 
technically dangerous. Several months ago Dr. Haight and I collected the results 
of our use of open intrapleural pneumonolysis in 29 patients; the cavities on the 
operated side were apparently completely closed in 55.2 per cent, became smaller 
in an additional 27.6 per cent, and were unchanged in size in 17.2 per cent. But 
in those 19 patients in whom it was possible completely to divide the adhesions, 
the cavities of the operated side were closed in 73.7 per cent, became smaller in 
15.8 per cent, and were unchanged in 10.5 per cent. Three of the 29 patients have 
died, death having occurred twenty-three days, one month, and five months, re- 
spectively, after operation. In none of these patients was operation the direct 
cause of death, though it was a contributing factor in two extensively diseased 


patients, 





BRONCHOSCOPY IN THE DIAGNOSIS OF ASTHMA 
COMPLICATING PULMONARY TUBERCULOSIS 


Davin H. Baton, M.D. 
MontTREAL, QUEBEC, CANADA 


T IS seldom necessary and usually unwise to bronchoscope an in- 

dividual with locally uncomplicated pulmonary tuberculosis. A 
tuberculous person may, however, suffer from associated lesions, 
namely, bronchiectasis, bronchostenosis or carcinoma of the lung. The 
bronchiectasis or bronchostenosis can, but need not be due to the 
underlying lesion. It is agreed that a lipiodol injection will demon- 
strate the presence of dilated bronchi or of a bronchostenosis. Hav- 
ing demonstrated the presence of bronchial obstruction one must, 
however, ascertain its cause. On most occasions this can be accom- 
plished by a bronchoscopic examination. When the presence of an 
associated lesion which may require surgical treatment is suspected, 
then the knowledge that the given patient is suffering from active 


pulmonary tuberculosis does not constitute a valid reason for with- 
holding a bronchoscopic examination. 


In previous communications attention was drawn to the effeets of 
thoracoplasty upon the bronchial tree. It was then demonstrated that 
such patients could be bronchoscoped with safety. Bronchosecopie 
injections of lipiodol in these instances disclosed some of the reasons 
for the persistence of symptoms following the operation of thoraco- 
plasty. These were chiefly persistent cavities and bronchiectasis. On 
several occasions it was possible bronchosecopically to inject tuber- 
culous cavities with lipiodol. The value of bronchoscopically aspirat- 
ing secretions from the bronchial tree when necessary before, during 
and after operations was also noted. 


In this brief presentation my one purpose is to draw attention to 
the necessity for bronchoscoping patients with pulmonary tuberculosis 
who present signs and symptoms suggestive of bronchial asthma. That 
such signs and symptoms may be due to some form of bronchial ob- 
struction is adequately illustrated by the first two case reports. 

CasE 1.—Miss G. A., aged twenty-eight years, school-teacher, was referred to the 


Royal Victoria Hospital by Dr. J. L. D. Mason. It was known that she had been 
suffering from pulmonary tuberculosis since 1930. 

From the Bronchoscopic Clinic of the Royal Victoria Hospital, Montreal. 

*Read by title at the Seventeenth Annual Meeting of the American Association for 
Thoracic Surgery, Boston, May 31, June 1, and 2, 1934. 


103 





104 THE JOURNAL OF THORACIC SURGERY 


Her past history made mention of an attack of pertussis, of influenza in 1920 and 
1928; a tonsillectomy in 1925; and an appendectomy in 1930. Her mother had died 
in March, 1930, of tuberculosis; the patient was exposed on occasional visits 
home. 

She was admitted to the Laurentian Sanatorium, Ste. Agathe des Monts, on 
September 27, 1930, under the care of Dr. F. L. Phelps. While there her sputum 
was found to contain tubercle bacilli. At the onset her chief complaints were 
cough and expectoration. 

A roentgen ray film at that time revealed a tuberculous process involving the 
greater part of the right lung. After a short stay in the sanatorium she began 
to present rather definite signs of asthmatic bronchitis. She developed a definite 
wheeze. She refused treatment and left the sanatorium on May 25, 1931. Her 
symptoms persisted, and by March, 1932, there was roentgenologic evidence of some 
displacement of the mediastinal contents to the right. The right diaphragm was 
somewhat obscured by a dense shadow which extended upward as far as the eighth 
rib posteriorly. The roentgen ray findings, namely, the displacement of the medi- 
astinal contents, were not in keeping with the degree of pulmonary fibrosis present 
but suggested rather bronchial obstruction. 














Fig. 1.—Case 1. Pulmonary tuberculosis with bronchostenosis producing asthma- 
like symptoms. 

(1) Bronchostenosis before the removal of granulation tissue. Note the pallor of 
the mucous membrane. 

(2) Hemorrhagic areas about the bronchostenosis. 

(3) The appearance of the bronchial orifice after the first dilatation when immedi- 
ate improvement was noted in the asthma-like symptoms. 


Under local anesthesia, cocaine, 10 per cent with adrenalin, a bronchoscopic exam- 
ination was performed on May 27, 1932. Yellowish odorless pus was observed com- 
ing through the main bronchus to the right lower lobe. This bronchus was definitely 
stenosed (Fig. 1). Cultures were taken which failed to reveal acid-fast bacilli 
or spirochetes. Fusiform bacilli, streptococci, staphylococci (nonpigmented), and 
diphtheroids were recovered. The bronchoscopic examination was repeated on 
June 10 and on June 24, when granulation tissue was observed at the mouth of the 
right main bronchus. A metal aspirating tube, the size of a lead pencil, was passed 
beyond the stenosis, and secretions were again aspirated. On August 12, 1932, 
13 ¢.c. of lipiodol were bronchoscopically injected into the right lung through a 
small tube passed beyond the stenosis. The injection picture showed alveolar dis- 
tribution. On October 18, 1933, a guinea pig was inoculated with the patient’s 
sputum. The guinea pig was sacrificed on January 2, 1934. It showed gross 
tuberculous lesions in many organs. Acid-fast bacilli were demonstrated in the 
lesions. 

Bronchoscopie dilatation of the stenosis was carried out at intervals during the 
year 1933. All the symptoms improved in a striking manner following the treat- 
ment. The patient gained in weight. It is too soon to state that further treatment 
will not be necessary in this case. 
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COMMENT 


In the light of the findings and the response to treatment the neces- 
sity for bronchosecoping patients with pulmonary tuberculosis who 
present signs and symptoms of bronchial asthma should be apparent. 
Had a lipiodol injection alone been performed and no bronchoscopic 
examination carried out, the diagnosis would have been incomplete. 
The improvement in the patient’s condition seemed to follow directly 
upon the treatments which she received. It might be suggested that 
if the bronchostenosis had been complete and had resulted in complete 
atelectasis then the tuberculous lesion would have been more definitely 
benefited. The findings in the second case seem to cast some doubt 
upon this point. It cannot be coneluded that the bronchostenosis 
proved beneficial in the case under consideration. It was possible to 
bronchoscope this patient more than a dozen times under local an- 
esthesia, without ill effects. It was never necessary to hospitalize her. 
To discuss whether treatment other than dilatation of the stenosis was 
indicated or will become necessary in the future would lead us too 
far afield. One cannot be certain that the last word has been said 


about the treatment of the patients referred to in these reports. 


CASE 2.—Mrs. P. T., aged thirty years, was first admitted to the Royal Victoria 
Hospital on June 30, 1934. Her complaints, first noted in March, 1933, were pain 
in the chest, a spasmodic cough, and expectoration. This patient was also ad- 
mitted to the Laurentian Sanatorium and while there was under the care of Dr. F. 
L. Phelps. Her husband was known to be suffering from pulmonary tuberculosis 
for over a year and a half. The patient was married in 1932. Her husband, in 
all probability, had tuberculosis before she married him. She has one baby, born 
in January, 1933, who also has a pulmonary lesion. 

The past history mentions two attacks of thoracic pain, one which occurred 
at the age of seventeen during an epidemic and which lasted several weeks. It is 
impossible to ascertain the exact nature of this illness. The second attack followed 
a kick by a horse. It is interesting to note that the chest pain which brought 
her to the hospital resembled that which followed the injury. Expectoration reached 
two ounces in twenty-four hours and contained tubercle bacilli. Physical examina- 
tion of the chest revealed rales throughout the greater part of the left lung and 
also at the right apex. A roentgen ray film of the chest revealed mottling through- 
out the upper half of the left lung and in the lower half of the lower lobe of the 
same lung. 

There were brownish patches of pigmentation on the forehead and cheeks. The 
blood pressure was 108/75 mm. The urine once contained a trace of albumin; her 
temperature did not rise above 99°; her pulse ranged between 80 and 96. 

The patient was admitted to the Royal Victoria Hospital in June, 1934. Direct 
bronchoscopy under local anesthesia revealed an irregular mass of tissue almost 
filling the entire left main bronchus. A biopsy was taken, which revealed-tuberculous 
granulation tissue (Fig. 2). The specimen which was obtained without difficulty 
from the mass of tissue in the lumen of the bronchus also contained cartilage. This 
was a Significant finding and will be commented upon later. Repeated bronchoscopic 
examinations were carried out; the granulation tissue was removed; silver nitrate 
in strengths of 2 per cent and 5 per cent were applied locally. The nature of the 
tissue was repeatedly confirmed by further biopsies. The patient improved, particu- 
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larly her cough which frequently amounted to choking attacks. She was sent back 
to the sanatorium but returned to the Royal Victoria Hospital on September 17, 1934. 
A bronchoscopic examination on September 18 showed the left main bronchus again 
partially stenosed by pale granulation tissue. 

This patient is being subjected to bronchoscopic treatments at intervals. After 
each treatment she improves, only to return with the same findings, but to a lesser 


degree. 
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Fig. 2.—Case 2. Pulmonary tuberculosis, with tuberculous granulation tissue 
(granuloma) and tuberculous bronchostenosis producing asthma-like symptoms. 

(1) The upper figure shows the bifurcation of the trachea. The carina is displaced 
somewhat toward the affected left main bronchus which is only faintly visible in this 
view. The bronchostenosis can be seen in the lower left-hand figure, while the one 
on the right shows the granulation tissue. The whitish area about the granulation 
tissue in the latter represents the pus which escaped when the granulation tissue was 
displaced during the course of its removal, 

(2) The appearance of the left main bronchus following the removal of the granula- 
tion tissue. 

(3) The appearance of the tissue which was removed. The paler bit of tissue in 
the left upper quadrant is composed entirely of cartilage. The remainder is granula- 
tion tissue which shows the tubercle formation, with giant cells, epitheliod cells, and 
coagulation necrosis. A typical giant cell in an area of coagulation necrosis can be 
seen in the photomicrograph (4). 








COMMENT 


The biopsy findings in this.case were instructive but disconcerting. 
The finding of cartilage in the light of Adams’ work on experimental 
bronchial occlusion suggested that it might be impossible to avoid the 
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recurrence of the bronchostenosis. Removal of the tissue resulted in 
only temporary improvement. After varying intervals the patient 
returned with the same signs and symptoms. Numerous protein sen- 
sitization tests have all been negative. At no time has the bronchial 
obstruction in this case resulted in atelectasis, but rather in atypical 
obstructive emphysema. In this ease the bronchial obstruction did 
not favor the healing of the tuberculous process in the lung. Silver 
nitrate in the strengths employed should not be a contributing factor 
to the persistence of the stenosis. It may be necessary to subject this 
patient to some radical procedure in the very near future. 

CAsp 3.—A. G., male, thirty-four years old, of Henrysburg, Quebec, was first ob- 
served during the latter part of April, 1933. His complaints were an asthma- 
like slightly productive cough, present for four years; progressive hoarseness of one 
and a half year’s duration, and extreme shortness of breath of three weeks’ dura- 














Fig. 3.—Case 3. The appearance of the tenacious material which was removed 
bronchoscopically through the tracheotomy wound. Roentgenologically this material 
resembled fibrin bodies. There were also vacuolated areas which suggested air trapped 
in the fibrin. One could also recognize particles of calcium which suggested that one 
might be dealing with bronchial stones. This material produced asthma-like attacks 
acting as foreign bodies. As a life-saving measure it was necessary to remove such 
material on several occasions. 


tion. For some time, too, the patient had been unable to sleep for fear of suf- 
focating. He could not speak above a whisper. 

The personal and family history in this case are unessential. This patient was 
examined by Dr. H. C. Ballon, who reported the following findings: ‘‘The appear- 
ance of this patient’s face, neck and the upper half of his thorax is suggestive of 
a superior vena caval syndrome. There is slight proptosis, marked cyanosis, suf- 
fusion of the conjunctivae and edema of the head, neck, and upper part of the 
thorax. The type of respiration present is, however, more suggestive of some ob- 
struction to the tracheobronchial tree, probably to the trachea. There are prominent 
veins over the left arm; the blood pressure in the right arm is 110/80 mm., in the 
left 130/100 mm. The temperature is 99° F.; the pulse rate 100 per minute. Phys- 
ical and roentgen ray examinations reveal a rather dense lesion in the upper half 
of the left chest. In this dense lesion there are areas of mottling, suggestive of 
cavitation. There is marked compensatory emphysema of the contralateral lung. 
There is no evidence of paradox movement of either diaphragm. The esophagus fol- 
lowing the administration of barium is normal, Examination of a specimen of 
mucopurulent, nonodorless sputum obtained after posturing the patient, failed to 
reveal the presence of acid-fast bacilli. The blood Wassermann reaction is negative ; 
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the blood picture is not diagnostic. The lesion in the left lung could be due to 
either carcinoma or tuberculosis.’’ 

It was agreed that the patient be bronchoscoped not only with a view to helping 
to establish the diagnosis but also in the event that a tracheotomy would become 
necessary; for, if the obstruction proved to be low down in the trachea, then the 
creation of a bronchial fistula might have to be considered. 

The examination of the larynx under local anesthesia revealed a granulomatous 
mass growing out from the interior of the larynx and obstructing both vocal cords. 
The mass was pale pinkish in color and was free from ulceration. Before a biopsy 
was taken, the trachea and main bronchi were inspected. They were found to be 
free from obstruction. The tissue removed from the interior of the larynx, on 
section showed an irregular margin of stratified squamous epithelium. The under- 
lying tissue showed a granulomatous exudate with tubercle formation. Here and 
there one could observe giant cells and a few small areas of caseation necrosis. It 
was surprising that tubercle bacilli could not be demonstrated in the mucopurulent 
sputum. The patient was placed upon a bed rest and the usual regimen. 

The removal of the tissue from the larynx rendered respirations less difficult 
until June, 1933, when it became necessary to perform an emergency tracheotomy. 
Four days previously the patient began to have choking spells and started to ex- 
pectorate semisolid, very viscid material. The material which was expectorated 
was in nature similar to that observed in the presence of a fibrinous bronchitis. It 
was necessary to bronchoscope this patient through the tracheotomy wound repeatedly, 
for the material ir the trachea seemed to get harder on exposure to the air. This 
occurred when it reached the tracheotomy wound. It seemed then as if the trache- 
otomy, which relieved the dyspnea due to the laryngeal involvement, contributed to 
a type of dyspnea of another sort because of the effect produced by the current 
of air through the tracheotomy tube upon the already viscid secretions. At times 
the material which was expectorated or which was pulled out by the aid of a 
bronchoscope through the tracheotomy wound, presented many of the features of a 
broncholith. It was found to be radiopaque and to contain particles of calcium 
(Fig. 3). This patient continues to wear the tracheotomy tube. He now has an 
abductor paralysis of both vocal cords, He has gained in weight and strength. Up 
to the present time it has not seemed wise to treat the pulmonary condition, which 
remains stationary. The tracheotomy and bronchoscopic aspirations of material were 
in every instance life-saving measures. 


COMMENT 


In this case the asthma-like cough at the start was apparently due 
to the laryngeal condition. When first observed this patient was ex- 
tremely ill, yet it was possible to bronchoscope him without mishap. 
The viscid secretions which formed later were responsible for asthma- 
like attacks. These attacks were in every instance relieved by bron- 
choseopice aspirations. It may be necessary for this patient to wear 
a tracheotomy tube permanently. 


SUMMARY 


Attention is drawn to the necessity for bronchoscoping patients 
with pulmonary tuberculosis who present signs and symptoms of 
bronchial asthma. In every instance some form of bronchial obstrue- 
tion, due to either granulation tissue or a foreign body, should be 
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suspected. Bronchoscopic investigation in such cases may be supple- 
mented by protein sensitization tests when indicated. When the 
presence of an associated lesion which may require surgical treatment 
is suspected, then the knowledge that the patient is suffering from 
active pulmonary tuberculosis does not constitute a valid reason for 
withholding a bronchoscopic examination. 
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Olson, Kenneth B.: Primary Carcinoma of the Lung, Am. J. Path. 
11: 449, 1935. 


The author reports sixty-nine cases of primary carcinoma of the 
lung verified at autopsy. He divided these tumors into three cate- 
gories: (1) squamous cell carcinoma, (2) adenocarcinoma, and (3) 
undifferentiated carcinoma. In the first group 42 per cent of the cases 
occurred, The left lung and upper lobes were commonest sites; 61 
per cent involved a bronchus; 17 per cent had cavitation in the pri- 
mary tumor. Metastases and extension were not so widespread as in 


the undifferentiated group, but more than in the adenocarcinoma 
group. 

In the adenocarcinoma group 24 per cent of the cases occurred. 
Fifty-three per cent were mucinous, and 47 per cent were nonmucin- 
ous; the mucinous tumors were less malignant than the nonmucinous. 
The bone was involved oftener than in any other group. 

In the undifferentiated carcinoma group 33 per cent of the cases 
occurred. A bronehus was always involved. Metastases and exten- 
sion were most prominent in this group. 

All lung carcinomas in this series occurred most frequently in the 
left lung and in the upper lobe and hilum. Metastasis was to the 
peribronchial nodes in 61 per cent of the cases, to liver in 35 per cent, 
to tracheal nodes in 25 per cent, to adrenals in 25 per cent, to verte- 
brae in 20 per cent, to kidneys in 19 per cent, and to spleen in 4 per 
cent. Metastases were also very common to the cerebral region (36 
per cent) and the skeletal system (28 per cent) in the cases. Metasta- 
sis extended most frequently through the lymph channels and com- 
monly by the blood stream. 

The incidence of primary carcinoma of the lung at the author’s hos- 
pital in the period 1900 to 1904 was 3.5 per cent; in the period 1930 
to 1934 it was 12.96 per cent of all carcinomas found at autopsy. 

Primary carcinoma of the lung occurred in males more than four 
times as often as in females, and the majority of cases occurred in the 
sixth to seventh decade of life. 
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Associated pulmonary pathologie conditions were noted in 58.8 per 
cent of all these cases. These pathologie conditions were in the main 
bronchopneumonia, abscess and bronchiectasis. The pleural cavity 
was involved by the carcinoma in 39.3 per cent of the cases. 

The incidence of tuberculosis and pneumoconiosis in this series was 
consistent with the incidence in unselected cases. 

Henry L. Cabitt. 


Carroll, George G.: Spontaneous Pneumothorax Coincident with 
Esophagoscopy: Report of Two Cases, Arch. Otolaryng. 21: 515, 
1935. 


There are three types of spontaneous pneumothorax: (1) the open, 
in which the rent in the surface of the lung remains patulous; (2) the 
closed, in which the rent is healed or held in position by the positive 
pressure of the air in the pleural cavity; and (3) the valvular, which 
allows air to enter the thorax on inspiration but does not allow it to 
escape on expiration. 

The etiology of spontaneous pneumothorax is obscure in some eases. 
In the majority of cases tuberculosis is the etiologic factor; other 
causes are empyema, emphysema, and lung abscess. 

The most common symptoms and signs are pain and dyspnea. The 
physical signs and differential diagnosis are discussed. The prognosis 
depends on the type of spontaneous pneumothorax. Clinically there 
are two types, the one rapidly fatal, the other nonfatal. The recovery 
time depends on complications as hydrothorax, pyothorax, ete. 

The treatment is rest, morphia, and the strapping of the chest. 
Fluid should be removed only if it is causing symptoms. 

The author reports two cases. In the first case an esophagoscopy 
was performed to explain difficulty in swallowing. The center of the 
esophagus was seen pulled over to the right. The procedure was un- 
eventful. The next day patient complained of chest pain and dyspnea. 
Air and fluid were withdrawn to relieve the symptoms. This fluid was 
negative for tuberculosis. Pyothorax developed, and the patient died 
on the sixth day. The diagnosis was a spontaneous pneumothorax due 
to rupture of a pleural adhesion which had pulled the esophagus to the 
right side. 


The second case was one in which an esophagoscopy was done to re- 
move a coin from the stomach. The patient strained a good deal dur- 
ing the procedure. Epigastric pain developed, and the patient began 
to vomit. On the third day the patient complained of chest pain. 
Pneumothorax and fluid were noted on the sixth day. Pyothorax de- 
veloped, and rib resection was done. The patient recovered com- 
pletely. The diagnosis was spontaneous pneumothorax coincident 
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with esophagoscopy due to rupture of the visceral pleural (in turn due 
to straining of patient during procedure) rather than trauma to medi- 
astinal septum. 
Mediastinal emphysema was not seen in either case. 
Henry L. Cabitt. 


The Incidence of Intrathoracic Neoplasia in the Teaching Hospitals 
of Great Britain 1894-1928. R. D. Passey and J. McD. Holmes. 
Quart. J. Med. 4: 321, 1935. 


The authors argue against the supposition that there is an increased 
incidence of carcinoma of the lung based on the percentage of car- 
cinoma of the lung to other carcinomas coming to postmortem. They 
believe that statistics dealing with the death from any particular 
condition should take into consideration the number of admissions 
to the wards, the number of all those dying in the wards, and the 
percentage of those dying which are subjected to autopsy. 

Increasing accuracy in diagnosis of lung cancer has undoubtedly 
taken place in recent years. There are two main sets of factors at 
work: (1) improvements in methods of precision and in instrumental 
aids to diagnosis; (2) legislative, e.g., government control of tuber- 
culosis and silicosis has awakened an interest in other chest diseases. 

The statistics from sixteen hospitals based on the number of ad- 
missions to the hospitals, the number of intrathoracic newgrowths 
occurring at autopsy and the percentage incidence of postmortem 
intrathoracic neoplasms in admissions to the hospitals grouped in five- 
year periods show that in eight hospitals there was no increase in the 
incidence of lung cancer; three hospitals presented indeterminate 
results; and an increase was noted in five hospitals. In each of the 
five hospitals showing an increase there were associated special cir- 
cumstances which may well have contributed to the increase. 


H. L. Cabitt. 








